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The laws of the Unitt::d States and of the State 
of Iowa provide for resident academic instruction, 
research, and extension education, and for the man-
agement of Iowa State University of Science and 
Technology. The University and two other state 
educational institutions of higher learning are governed 
by the State Board of Regents, composed of nine 
members nominated by the Governor of Iowa and 
confirmed by the Senate of Iowa. The immediate 
regulation and direction of the academic, research, 
and extension activities of the University are dele-
gated by the Board of Regents to the president 
and faculty of the University. The Board appoints 
an executive secretary with over-all r:espor1$ibility for 
the administration of the central office of the Board, 
located in Des Moines. 
State Board of Regents 
Stanley F. Redeker, President 
R. Wayne Richey, Executive Secretary 
Terms expire June 30, 1973 
Ned E. Perrin ................................... Mapleton 
Stanley F. Redeker ............................. Boone 
Ralph H. Wallace .. ............................ Mason City 
Terms expire June 30, 1975 
Ray V. Bailey ................................... Clarion 
Mrs. H. Rand Petersen ....................... Harlan 
Donald H. Shaw ................................ Davenport 
Terms expire June 30, 1977 
John Baldridge .................................. Chariton 
Mrs. Robert M. Collison ..................... Oskaloosa 
Ralph McCartney ...... , ....................... Charles City 
Officers of Administration 
William Robert Parks, Ph.D., President of the Uni-
versity 
James H. Hilton, D.Sc., President Emeritus 
George C. Christensen, Ph.D., Vice President for 
Academic Affairs 
Carl Hamilt~n, B.S., Vice President for Information 
and Development 
Wilbur L. Layton, Ph.D., Vice President for Stu-
dent Affairs 
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Wayne R. Moore, B.S., Vice President for Business 
and Finance 
Daniel J. Zaffarano, Ph.D., Vic;e President for Re-
search; Dean of the Graduate College 
Instruction and Research 
Lee R. Kolmer, Ph.D., Dean of the College of 
Agriculture; and Director of the Agriculture and 
Home Economics Experiment Station 
Virgil S. Lagomarcino, Ph.D., Dean of the College 
d Education; Director d Teacher Education 
David R. Boylan, Ph.D., Dean of the College of 
Engineering 
Helen LeB. Hilton, Ph.D., Dean of the College of. 
Home Economics; Director of Home Economics Re-
search Institute 
Wallace A. Russell, Ph.D., Dean of the College of. 
Sciences and Humanities; Director of. the Sciences 
and Humanities Research Institute 
Phillip T. Pearson, D.V.M., Ph.D., Dean of. the 
College of Veterinary Medicine; Director of the 
Veterinary Medical Research Institute 
Paul W. Peterson, Ph.D., Director of the . Engi-
neering Research Institute 
Robert S. Hansen, Ph.D., Director of the Institute 
for Atomic Research 
Herbert A. David, Ph.D., Director of the Statistical 
Laboratory 
Clair G. Maple, Ph.D., Director of the Computation 
Center 
Services 
Arthur M. Gowan, Ph.D., Dean of Admissions and 
Records 
Marvin A. Anderson, Ph.D., Dean of University 
Extension 
C. Arthur Sandeen, Ph.D., Dean of Students 
Charles F. Frederiksen, M.S., Director of R1esidence 
Gail Proffitt, M.D., Director of the Student Health 
Service 
Warren B. Kuhn, M.L.S ., Dean of Library Services 
Bernard 0. Randol, B.B.A., C.P.A., Controller 
and Secretary 
Warren R. Madden, M.B.A., Assistant Vic:e Presi-
dent for Business and Finance 
Samuel A. McDowell, Treasurer 
Delbert H. Ostermann, Director of Purchasing and 
Stores 
Edgaµ- P. Swanson, M.S., Superviser of Student 
Loans and Scholarships 
William W. Whitman, B.S., Director of Physical 
Plant 
Bruce M. Abbey, B.S., .Associate Personnel Officer 
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The University 
Iowa State University was one of the earliest 
institutions established in the movement to create 
an edu.cational system uniquely suited to American 
democratic philosophy. 
It was chartered by the Iowa General Assembly 
in 1858. Fol,J.r years later the national "people's 
college" movement was underwritten by the Morrill 
Land-Grant Act. The act ma,de federal lands avail-
able for sale to endow colleges whose aim was to 
promote "liberal and practical education .. .in the 
several pursuits and professions of life." 
Originally these colleges were primarily concerned 
with subjects relating to agricultural and industrial 
pursuits. Thus this institution was chartered as the 
"Iowa Agricultural College," and in 1896 was given 
the more inclusive name, "Iowa State College of 
Agriculture and Mechanic Arts.'' In those beginning 
years it established a national-and in many cases 
international-reputation in the areas of agriculture, 
veterinary medicine, home economics, and engineering. 
Since 1959 it has been known as Iowa State 
University of Science and Technology. 
The Graduate 
College 
The Graduate College at Iowa State University 
is responsible for the quality of graduate education, 
for adniinistering students' graduate programs by 
means of individual advisory committees, and for 
promoting research support from various go-vern-
mental, industrial, and private agencies. Members 
of the graduate faculty serve their most important 
function supervising individual programs of study 
especially designed for the graduate student's needs . 
The graduate faculty consists of the president, 
the dean of the Graduate College, the vice presi-
dent for academic affairs, deans of the six colleges, 
the dean of Library Services, the dean of admissions 
and records, heads of departments offering graduate 
work, and members of the faculty who are elected 
to membership in recognition of accomplishments 
in their respective disciplines. 
Graduate study was offered almost as soon as 
the University was founded, and the first graduate 
degree was conferred in 1877. Experimentation and 
research also started early, first in agriculture and 
shortly thereafter in home economics, engineering, 
science, and veterinary medicine. In 1913, a distinct 
graduate faculty was organized and an executive 
graduate committee appointed. In 1915, the graduate 
faculty held its first meeting and in 1916 it granted 
the first degree Doctor of Philosophy. 
Graduate education is vital to the quality of 
university teaching. The creative efforts of graduate 
faculty members and graduate students result m 
knowledge necessary to help society solve problems 
in educational, scientific, technological, and socio-
economic areas. The graduate college encourages 
educational exchange and contact with undergraduate 
areas of the University to promote improved teaching 
on both the undergraduate and graduate level. A 
part of this exchange is accomplished by books and 
technical articles which are made possible by graduate 
research. 
The degrees Master of Arts, Master of Science 
and Doctor of Philosophy are research oriented, 
although in certain fields the degree Master of Arts 
and the degree Ma.ster of Science are also available 
without thesis. For those persons interested in ad-
vanced study directed more particularly toward meet-
ing vocational or professional objectives, the degrees 
Master of Architecture, Master of Education, Master 
of Engineering, and Master of Landscape Architecture 
are offered. 
Graduate Appointments 
Graduate assistantships, industrial fellowships, and 
certain special research grants have been established 
at Iowa State University for the encouragement 
of graduate work and the promotion of research. 
Such appointments and research opportunities are 
available through the various departments of in-
struction, the Agriculture and Home Economics 
Experiment Station, the Engineering Research In-
stitute, the Home Economics Research Institute, 
the Sciences and Humanities Research Institute, the 
Statistical Laboratory, the Computation Center, the 
Institute for Atomic Research, the Veterinary Medi-
cal Research Institute, and the Office of the Vice 
President for Research. 
Graduate assistantships permit the holder to enroll 
for two-thirds of a full schedule, or 11 credits per 
quarter . Recipients of these assistantships are exempt 
from payment of other fees except for $120 per 
quarter. A graduate assistant is expected to give 
half-time service to the teaching or research projects 
of his department. These appointments are open to 
students who have graduated from approved colleges 
in the highest quartile of their respective classes 
and who present the requisite undergraduate or 
graduate preparation. Students registered on a re-
stricted or nondegree basis and those placed on 
academic probation are not eligible for assistantship 
appointment. Further information may be obtained 
by writing to the department head concerned or to 
the dean of the Graduate College. 
Fellowships and traineeships supported by the 
National Science Foundation, the Public Health 
Service, the United States Office of Education, and 
other agencies of the federal government are offered. 
Applicants for these awards must present evidence 
of superior scholarship. Further information may be 
secured by writing to the dean of the Graduate 
College. 
The satisfactory completion of one appointment, 
plus satisfactory academic performance, will ordinarily 
make a student eligible for reappointment. 
Post Doctoral Study 
Opportunities are provided for postdoctoral study 
through the extensive research programs of the U ni-
versity. Inquiries should be directed to the appro-
priate institute or to the dean of the Graduate 
College. 
Graduate Study by Members of the Staff 
Any full-time member of the research, instructional, 
or extension staffs of the rank of instructor, associate, 
or junior scientist , subject to the approval of the 
head of his department or section, may carry not 
more than 5 credits of graduate work per quarter, 
provided such does not interfere with his other 
duties . This privilege may be extended to members 
of the research, instructional, or extension staffs 
of the rank of assistant professor upon approval 
of the college dean concerned and the dean of the 
G raduate College. 
Staff members holding the rank of professor or 
associate professor cannot become candidates for de-
grees from this institution. 
Admission 
A prospective student is invited to correspond 
with the head of the department in which he or 
she wishes to study for information concerning grad-
uate study in that academic discipline. 
Application blanks are available from the Office 
of Admissions, 9 Beardshear Hall . These blanks, 
together with official transcripts and statement of 
quartile rank, should be forwarded to the Office 
of Admissions at least one month prior to the opening 
of the quarter when the student wishes to ma-
tricula te. An application fee of $10 is charged each 
applicant formally applying for admission to the 
Graduate College. 
Full Admission. An applicant who is a graduate 
of an institution in the United States whose re-
quirements for the bachelor ' s degree are substantially 
equiva lent to those at Iowa State University, and 
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who ranks in the upper one-half of his class, may 
be admitted to the Graduate College, if recommended 
by the department head and approved by the dean 
of the Graduate College. Admission does not con-
stitute acceptance as a candidate for a degree. 
Full admission to the Graduate College may not 
be granted to a graduate of an instit11tion in the 
United States which is not accredited by a recognized 
regional association. 
Restricted Admission. An applicant who is a grad-
uate of an accredited university in the United States, 
but who does not rank in the upper one-half of 
his class, may be granted restricted admission if 
such consideration seems justified. This will require 
the recommendation by the department head and 
approval by the graduate dean. 
Transfer from restricted admission to full admission 
requires recommendation of the major professor and 
approval by the graduate dean. 
Nondegree admission. An applicant who is a grad-
uate of an accredited university in the United States 
may be granted nondegree admission when the stu-
dent wishes: (1) to transfer graduate credit earned 
at Iowa State University to other institutions; (2) 
to enroll occasionally in off-campus graduate courses; 
or (3) to take graduate courses without pursuing 
an advanced degree. 
Transfer from non degree admission to full admission 
requires the submission of complete academic recordc; 
and recommendation by the department head and 
the approval of the graduate dean. 
For those students admitted to the Graduate 
College for nondegree study, no more than 12 hours 
of graduate credit earned under the nondegree option 
may be applied if the student later chooses to under-
take a degree option. The student's advisory com-
mittee will recommend which courses, if any, taken 
on 'a nondegree basis may be included in the 
program of study. 
Medical Examination . Upon entering Iowa State 
University, each graduate student is required to 
have a physical examination which must include 
a tuberculin test and/ or chest x-ray taken within 
the past year . Students accepted for admission will 
be sent forms to be completed by a personal phy-
sician who should return them promptly to the 
U niversity Hospital. Registration will not be permitted 
until this requirement has been met. 
Graduate Record Examination. No uniform examination 
is currently required of all applicants for adn).ission . 
English Requirement. At the time of admission, the 
student ' s department indicates his status with regard 
to a qualifying examination in English. Students 
who fall into the following categories are routinely 
excused from examination : (1) Any student who has 
received his bachelor's degree no more than two 
years prior to his entrance into Iowa State, and 
either has completed an undergraduate English com-
position sequence with no grade lower than C, or 
has passed during his undergraduate career an English 
examination which tests the ability to communicate 
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in wntmg (similar to the ISU English Proficiency 
Examination), (2) Any student who has written a 
master's thesis in the English language which has 
been accepted by an accredited college or university. 
Individual departments may establish more stringent 
requirements and will also decide the necessity of 
an English examination where the student's tran-
script does not indicate grade level in English, as 
in the case of P or S grades. 
Students required to take an English qualifying 
examination must do so before completing 11 credit 
hours of graduate work at Iowa State University . 
In the event that a graduate student fails the exam-
ination, he must take appropriate remedial action 
including the writing of at least one practice paper 
at the Writing Clinic for which the Writing Clinic 
staff will provide a critique. Ordinarily, two addi-
tional trials are allowed, but each must be pre-
ceded by remedial action. Trials beyond three will 
be permitted only upon petition by the department 
head or chairman and approval of the graduate 
dean. 
Foreign Students 
Except by special petition to the graduate college, 
supported by substantial evidence, graduates of rec-
ognized universities located outside the United States 
may be granted restricted admission only. 
Foreign students are required to carry adequate 
health and accident insurance while in residence. 
Graduate students whose native language is not 
English take a special examination administered by 
the Department of English in lieu of the standard 
qualifying examination. 
Foreign students registered on a restricted or 
nondegree admission basis, and those placed on pro-
bation, are not eligible for assistantship appointment. 
Registration 
Planning Graduate Study. Scholastic competence, 
independence and maturity of thought should have 
dominance over other objectives of graduate study. 
Students must accept responsibility for their own 
education and should recognize that excessive emphasis 
on course work will not leave time to explore and 
master aspects of learning which will give them 
confidence in their own judgments. As soon as 
possible, in conference with the head of the de-
partment, the student should select a major professor 
and advisory committee and in consultation with 
them outline a program of study. 
Residence Registration. Classification in courses car-
rying full graduate credit is limited to a maximum 
of 15 credits per quarter . The maximum, if part 
·of the work is supporting (not for graduate credit), 
is 16 credits. Schedules for graduate assistants are 
limited to a maximum of 11 credits; for full-time 
staff members, to 5 credits. 
Graduate students (even though course and res-
idence requirements have been met) must register 
in any quarter in which the facilities of the in-
stitution or staff time are being used, including 
preparation of thesis or dissertation, or preparation 
for examination. The number of credits under these 
circumstances shall be consonant with the amount 
of work done, laboratory facilities used, and staff 
direction involved. 
Interim Registration. Registration for special work 
between quarters and during certain vacation periods 
cannot exceed 1 credit for each week that the stu-
dent is in residence . The fee is $29 per credit for 
residents and $50 per credit for nonresidents. 
"In Absentia" Registration. Graduate work by cor-
respondence is not permitted, nor is it accepted in 
transfer. In exceptional cases, the Graduate Committee 
may authorize registration in absentia . Generally such 
registration is restricted to thesis preparation after 
completion of research or for research under special 
conditions. The total credit thus obtained cannot 
be used to reduce residence requirements. 
Extension and Off-campus Registration . Many depart-
ments offer off-campus classes which are taught by 
members of the university graduate staff. For this 
purpose special arrangements are made for the nec-
essary library and laboratory resources so that the 
classes are equivalent to those taught on campus. 
Auditing. Courses may be audited upon recom-
mendation of the student's major professor. Each 
audited course will reduce the permitted credit load 
by one, but fees will be assessed on the basis of 
catalog credit. 
Graduate Courses Taken by Seniors. Certain graduate 
level courses listed in the General Catalog may be 
taken for graduate credit by undergraduate seniors. 
If a student is admitted for graduate study at Iowa 
State University , the advisory committee at the time 
the program of study is submitted may request . ap-
proval from the graduate dean that up to 12 hours 
of such credit be applied toward meeting advanced 
degree requirements . Credits earned in these courses 
must be in addition to those used to meet require-
ments of the bachelor ' s degree. 
Special R egulations for Students in Veterinary Medicine. 
Specially qualified advanced students in Veterinary 
Medicine may request permission from the dean of 
the College of Veterinary Medicine and the dean 
of the Graduate College to pursue work coincidentally 
toward the degrees Master of Science and Doctor 
of Veterinary Medicine. 
In order for a student to participate in such a 
concurrent program, he or she must be admitted 
to the Graduate College and an advisory committee 
must be appointed according to the usual proce-
dures. A program of study must be submitted to 
the Graduate College and the College of Veterinary 
Medicine for approval prior to the accumulation of 
more than 12 hours of graduate credit. 
Degree Requirements 
A Graduate Student Handbook is available in the 
University Book ' Store. Each new graduate student· 
is urged to obtain a copy. 
Probation. Students must maintain an average of 
" B" on all work taken in the Graduate College 
to remain in good standing. A student may be 
placed on probation for failure to meet scholastic 
or other requirements . Removal from probation is 
accomplished upon specific recommendation from 
the student ' s major professor and approval of the 
dean of the Graduate College. Students will not be 
admitted to candidacy while on probation. Gen-
erally registration beyond the third quarter will be 
refused to a student whose quality of work is un-
satisfactory. 
Time Limit . It is expected that work for the 
master' s degree shall be completed within a term 
of three years or five summer quarters. For the 
doctorate, work shall be completed within a term 
of five years. Only upon recommendation of a stu-
dent's advisory committee and with approval by the 
dean of the Graduate College, is credit allowed for 
courses taken over a period of more than five years. 
Master of Science and Master of Arts 
General requirements for the degree are as follows : 
Appointment of the Student 's Advisory Committee. Fol-
lowing enrollment in the Graduate College and as 
soon as practicable thereafter, the department head 
or chairman shall recommend to the dean of the 
Graduate College a committee of the graduate faculty 
to be in charge of the student' s work. 
This committee shall consist of at least three 
members of the graduate faculty, one of whom 
must come from a different department. It is rec-
ommended that at least one of the committee be 
a full member of the graduate faculty, particularly 
if the other members of the corr1:mittee are relatively 
new members of the Iowa State faculty . An asso-
ciate member of the graduate faculty may serve 
as major professor for a Master' s degree candidate. 
A faculty member holding a joint appointment may 
not serve as an "outside the department" member 
on a committee if the student's major is in either 
of the departments represented in the joint appoint-
ment. 
Program of Study. A program of study should be 
developed in consultation with the student's com-
mittee . This should be submitted for approval by 
the end of the second quarter in residence. 
Resitknce: There is no on-campus residence re-
quirement for the Master's degree . 
Credits . At least 45 credits of acceptable graduate 
work must be completed, not less than 33 of which 
must be earned from this institution . 
Any transfer of credits from another institution 
must be recommended in the program of study by 
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the student ' s advisory committee. Transfer of grad-
uate credit will be approved only if it is of " B" 
grade or better . 
Major. The exact number of credits in major is 
not prescribed. To obtain the specialization which 
is considered essential for an advanced degree, approx-
imately two-thirds of the work should be devoted to 
the major field, but this is not necessarily restricted 
to one department. A formal minor may be declared 
but will require approval by the minor department . 
A graduate student may not change from one 
major to another without written permission from 
the head of the department or departments and 
approval from the dean of the Graduate College. 
Foreign Languages. There is no uniform require-
ment for the Graduate College. Please see the de-
partmental descriptions in this catalog for details . 
For those departments wishing to utilize them and 
for students interested in transferring a foreign 
language test score elsewhere, the University offers 
the standardized examinations provided by Educational 
Testing Service. 
For students whose native language is not English, 
the ability to communicate adequately in English 
(certified by the Department of English) may be 
acceptable as a substitution for the reading know-
ledge of one foreign language. This option will 
apply only when specifically recommended by the 
student' s advisory committee. 
The foreign language requirement, where ap-
plicable, may not be met in the quarter in which 
the student will receive his degree. 
Diploma Slip. A diploma slip must be filled out 
and returned by midterm of the quarter preceding 
the quarter in which the student expects to receive 
the degree. 
Thesis. A thesis is required in all areas in which 
the M .S. or M .A. is granted, except where specific 
provmon is made for a nonthesis degree program. 
Joint authorship is not permitted. Copies of the 
completed thesis must be in the hands of the ex-
amining committee and the Thesis Office for approval 
two weeks prior to the date fixed for the final 
examination. After the final examination, two un-
bound approved copies of the thesis s~all be deposited 
with the Thesis Office, University Library . These 
copies of the thesis must be deposited not kss than 
two weeks prior to commencement. A charge of 
$25 will be made to cover library costs and title 
publication in the Iowa State Journal of Research. 
The student should consult The Graduatt College 
Thesis Manual, prepared for the use of students in 
the Graduate College, before arranging for the typing 
of his thesis. 
Final Examination. After all other requirements 
have been met , the final examination shall be taken 
on all graduate work, including the thesis where 
applicable . It will ordinarily be oral, but may be 
written in whole or in part, as determined by the 
committee in charge. 
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Graduation Approval Slip . These slips are prepared 
by the Office of Student Records about two weeks 
prior to the end of a quarter. Candidates wishing 
to secure this form at any earlier date should file 
a request with the Office of the Graduate Dean 
at least three days prior to the time the form is 
needed. 
Master of Science and Master 
of Arts-Nonthesis 
In certain authorized departments where research 
specialization does not best meet the professional 
needs of the student, a nonthesis degree program may 
be undertaken. This will require satisfactory completion 
of at least 45 quarter hours of acceptable credits 
(not including research credit ) and . satisfactory com-
pletion of a comprehensive examination. Detailed 
requirements may vary with fields. Reference should 
be made to the departmental descriptions in this 
catalog. 
Master of Architecture 
For the degree Master of Architecture, a minimum 
of 90 credits beyond the degree Bachelor of Arts 
or a minimum 45 credits beyond the degree Bachelor 
of Architecture is required. 
Master of Education 
For the degree Master of Education, a minimum 
of 52 credits will be required, provided all credits 
are in graduate level courses. A minimum of 15 
credits must be earned in course work outside the 
major . No foreign language is required. A field 
study is written in lieu of a thesis . 
Master of Engineering 
The academic standards and the general level 
of attainment are the same for the Master of En-
gineering and Master of Science degrees . Master 
of Engineering programs are intended to be more 
flexible in their educational objectives, and t11.ey 
are offered to meet the expanding needs for off· 
campus graduate engineering programs at locations 
with adequate library and laboratory facilities , and 
for special situations of professionally oriented programs 
on campus. 
General requirements for the degree Master of 
Engineering are the same as those for the degree 
Master of Science. No foreign language is required. 
U pon recommendation of the student 's committee, 
the thesis requirement may be waived. Choice of 
th is option requires the completion of an additional 
7 credi ts of acceptable graduate work . 
O f the minimum cred it requirement of 45, 33 
credits must be received from Iowa Sta te U niversity. 
Master of Landscape Architecture 
The degree Master of Landscape Architecture 
requires a minimum of 60 graduate credits and the 
satisfactory completion of a thesis or a terminal 
project. 
Doctor of Philosophy 
The degree Doctor of Philosophy is strongly 
research oriented. The primary requirements for the 
degree are : (1) high attainment and proficiency of 
the candidate in his chosen field, (2) development 
of a dissertation which shall be a significant contri-
bution to knowledge and which shall show power 
of independent and creative thought and work, and 
(3) successful passing of detailed examinations over 
the field of the candidate's major work, with a 
satisfactory showing of preparation in related courses. 
Appointment of the Student's Advisory Committee. Fol-
lowing enrollment in the Graduate College, and as 
soon as practicable thereafter, the department head 
or chairman shall recommend to the dean of the 
Graduate College a committee of the graduate faculty 
to be in charge of the student's graduate program. 
This committee shall consist of the following: At 
least five members of the graduate faculty, three 
of whom must be full members. At least two com-
mittee members must be outside the . declared major 
or area of specialization, and at least one of these 
must be outside the department. A faculty member 
holding a joint appointment may not serve as an 
" outside the department" member on a committee 
if the student's major is in either of the depart-
ments represented in the joint appointment. An 
associate member of the graduate faculty may not 
serve as major professor of a doctoral program but 
may serve as a co-chairman, if the department head/ 
chairman requests this by an explanatory memorandum 
accompanying the " Recommendation for Committee 
Appointment." 
Program of Study. A program of study should be 
developed in consultation with the student's com-
mittee . This should be submitted for approval by 
the end of the third quarter in residence. 
Residence: A minimum of 108 graduate credits 
must be earned for a Ph.D. At least 54 credits 
including all dissertation research credits must be 
earned in residence at Iowa State University . Any 
transfer of graduate credit from another institution 
must be recommended in the program of study by 
the student ' s advisory committee. Transfer of grad-
uate credit will be approved only if it is of " B" 
grade or better . 
At least 36 credits of residence study must be 
earned in quarters other than summer quarters. 
Major and Minor. A major is the area of study 
or academic concentration approved by the Board 
of Regents in which a student chooses to qualify 
for the award of a graduate degree. Majors are 
listed for departments and interdepartmental pro-
grams in the Courses and Programs section of the 
catalog. (See Courses and Programs) 
To avoid overspecialization, a significant body of 
pertinent course work must be taken outside of the 
major field. The work outside the major field should 
amount to approximately 18 hours of applicable 
graduate credit as required by the student's com-
mittee. 
Courses for minor credit are also listed by de-
partments or interdepartmental programs. (See Courses 
and Programs.) Formal minors may be declared 
in which case the student must meet certain minimum 
requirements established by the department admin-
istering the minor. 
Foreign LaTlf!uages. There are no uniform require-
ments for the Graduate College. Please see the 
departmental descriptions in this catalog for details. 
For those departments wishing to use them and 
for students interested in transferring a foreign lan-
guage test score elsewhere, the University offers 
the standardized examinations provided by the Ed-
ucational Testing Service. 
For students whose native language is not En-
glish, the ability to communicate adequately in 
English (certified by the Department of English) 
may be acceptable as a substitution for the reading 
knowledge of one foreign language. This option wilf 
apply only when specifically recommended by the 
student's advisory committee. 
The foreign language requirement, when appli-
cable, may be fulfilled at any time, but not less 
than six months prior to the final examination. 
Preliminary Examination. The student must pass 
satisfactorily a preliminary examination before being 
granted advancement to candidacy for the degree. 
This examination is comprehensive and should not 
be restricted only to the content of graduate courses . 
It usually has two parts: a written examination foJ.-
lowed by an oral examination. The oral examina-
tion is mandatory, and all members of the student's 
doctoral committee (or approved substitutes) must 
be present. The preliminary examination is usually 
given before all course work has been completed, 
and must be passed at least six months before the 
final examination. Exceptions to this rule will be 
made only upon special recommendation of the 
student's committee and approval of the graduate 
dean. 
Diploma Slip . A diploma slip must be filled out 
and returned by midterm of the quarter preceding 
the quarter in which the student expects to receive 
the degree. 
Dissertation. A doctoral dissertation shall be com-
pleted on some topic connected with the major 
field. To be acceptable it must constitute "'-a sig-
nificant contribution to knowledge. Joint authorship 
is not permitted. 
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Copies of the completed dissertation must be in 
the hands of the examining committee and the 
Thesis Office for approval two weeks prior to the 
date fixed for the final examination . After the ex-
amination, and at least two weeks prior to com-
mencement, two complete and approved copies of 
the dissertation shall be deposited with the Thesis 
Office, University Library. 
At the same time the dissertation is deposited, 
two typewritten copies of an abstract which meet 
the requirements as set forth in The Graduate College 
Thesis Manual must also be filed with the Thesis 
Office, tJ niversity Library. A charge of $50 will 
be made to cover library costs, microfilming of 
the dissertation, and publication of a 600-word ab-
stract in Dissertation Abstracts. The abstract should 
cover the entire dissertation and should not be 
considered as excluding publication of a journal 
article . 
Final Examination. A final examination shall be 
taken after submission of the dissertation and the 
completion of all other work prescribed for the 
degree. This examination shall be oral and may 
be both written and oral if specified by the student's 
committee . It is intended principally as a defense 
of the dissertation. 
Graduation Approval Slip. These slips are prepared 
by the Office of Student Records about two weeks 
prior to the end of a quarter. Candidates wishing 
to secure this form at any earlier date should file 
a request with the Office of the Graduate Dean 
at least three days prior to the time the form is 
needed. 
Fees and Expenses 
All fees and expenses listed in this catalog were 
effective as of September 1, 1972. They are subject 
to change at any time thereafter without notice. 
A registration fee is charged all students of the 
University. A full undergraduate registration fee 
covers laboratory fees, hospital service, use of the 
Library, membership in the Memorial Union, and a 
number of student activities . For graduate students 
and students on light classification,, the activity fee 
is optional. Students who are not residents of Iowa 
pay an additional tuition fee each quarter. This is 
assessed in accordance with regulations of the State 
Board of Regents. 
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Fee Schedule 
Iowa Resident Nonresident 
Per quarter ........................ .$235 .............. $410 
Per summer session ............... 118 .............. 205 
Light classification, 
fee per hour................... 29 .............. 50 
Fee reduction ...... , ... . ....... .. .. 120 .............. 120 
0 or no credit course, fee 
per course...................... 75 .............. 150 
R credit_ course, fee per 
course . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 . . . . . . . . . . . . . . 50 
Reinstatement ;,Uter 
registration cancellation . . . . 10 . . . . . . . . . . . . . . 10 
Audit-Same as light classification 
Off-campus-Same as light classification 
In absentia-Same as light classification 
Interim Fee-Same as light classification 
Registration Fee For Graduate 
Students With Fee Reductions 
For graduate students with fee reductions, the 
registration fee for each of the fall, winter, and 
spring quarters is $120. For either term of the 
summer quarter, the fee is $60. 
This fee covers laboratory fees, hospital service, 
use of the Library, and membership in the Memorial 
Union. An activity fee is optional. 
Application Fee 
A fee of $10 must accompany the application for 
admission and is nonrefundable except in the case of 
residents of Iowa who are denied admission. This 
fee will not apply to non-degree students or ~orkshop 
applicants . 
Late Registration 
A fee of $5 for the first day and $1 per day 
thereafter is charged to those who do not complete 
registration during the regular registration period. 
Maximum charge for late registration is $10. 
Graduate 
Student Housing 
The University provides housing facilities for 
approximately 1,350 married students, 272 single 
graduate men and 118 single graduate women. Other 
students live in private rooms and apartments in 
Ames or nearby communities. 
Students admitted to the University will receive 
a housing application from the Department of Res-
idence. The student's name will be placed on the 
waiting list for assignment according to the date 
that the completed application and the housing 
deposit is received in the Office of the Director 
of Residence. Admission to the University is nee-
- essary before obtaining a housing application. 
A $25 deposit is required at tl:).e time a room 
and board contract is completed for accommodations 
in the residence halls, when an application card 
is completed for a married student apartment op-
erated by the University, or when a lease is signed 
with an owner for private off-campus housing. 
Address correspondence concerning housing to 
the Director of Residence, Friley Hall, Iowa State 
University, Ames, Iowa 50010. 
Graduate Residence Hall 
Buchanan Hall provides housing in 174 single 
rooms and 108 double rooms for unmarried grad-
uate students. A suite-type room plan provides a 
semi-private bath shared by the occupants of two 
single rooms or two double rooms. There is a public 
area joining the eight story men's wing with the 
four story women's wing. It includes a lounge, 
television room, recreation area, vending room, laundry 
rooms, and administration office. There is a small 
lounge on each floor of each wing. 
Rooms are furnished with single beds, innerspring 
mattresses, chest of drawers, individual study desks, 
chairs, and room telephone. Students provide towels 
and study lamps. Bed linens are furnished and maid 
service is provided weekly. 
The room rate as of September 1972 was $130 
per quarter in a double room, or $170 per quarter 
in a single room. A meal ticket may be purchased 
for $178 per quarter (as of September 1972) to 
eat in a residence hall dining room. 
Married Student Housing 
The University provides 500 apartments in Uni-
versity Village, 196 apartments in Hawthorn Court 
and 666 apartments in Pammel Court for student 
families. Rates for these apartments as of September 
1972 are $100 per month in University Village, $85 
per month in Hawthorn Court and $40 per month 
in Pammel Court. Apartments are unfurnished except 
for ranges an.d refrigerators in University Village 
and Hawthorn Court. Water Service and garbage 
removal are included in the rental. The tenant pays 
for his own gas, electricity and telephone. 
Approximately half of Iowa State married students 
live in University apartments. The remainder find 
accommodations in private houses, apartments, trailer 
courts in and near Ames, or commute from sur-
rounding communities. 
A list of off-campus apartments for married stu-
dents may be seen at the University Married Housing 
Office. 
Applications for University-owned apartments will 
be accepted after admission to the University but 
not more than one year in advance of attending 
the University. 
Address correspondence concerning married 
housing to the Assistant Director of Residence, Uni-
versity Married Housing Office, 100 University Village, 
Iowa State University, Ames, Iowa 50010. 
Off-Campus Housing For 
Single Students 
Availability and cost are factors to be Gonsidered 
when living off-campus as the number of good living 
quarters is limited. Sleeping rooms and apartments 
in older houses make up the bulk of off-campus 
housing. 
The single off-campus Housing Office, 1212 Friley 
Hall, keeps a partial listing of off-campus sleeping 
rooms. Other housing may be obtained through real 
estate agents, local newspapers, or by contacting 
individual owners. 
It is best that the student come to Ames well 
in advance of the time he plans to begin academic 
work as many rooms and apartments are rented 
3 to 6 months in advance . Because of the variety, 
it is best to contact the owner directly to make 
arrangements for housing that will fit your require-
ments . 
The single room rental rates average $10 per 
week; the double room rental rates average $8 
per person per week. The student usually furnishes 
his .own bed linens, towels, and study lamp. Board 
for students living in off-campus rooms may be ob-
tained in residence hall dining rooms, private res-
taurants or the Memorial Union. Average rental 
rate per student sharing an apartment or house is 
$50 per month . 
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Research and 
Service Agencies 
Research plays a large role at Iowa State. Most 
faculty members engage in research pursuits as well 
as teaching. Graduate students, and in some cases 
undergraduates, receive the stimulation which comes 
from being a part of the never-ending search for new 
knowledge. The awareness of new developmen ts and 
new ideas pervades the campus. 
A year 's operating budget for all research at the 
University is approximately $25 million, much of it 
from contracts or grants involving the federal govern-
ment and industry . 
A brief description of the various research agencies 
and institutes is here presented. Additional information 
concerning any of these organizations may be obtained 
from the offices located on the campus . 
Agriculture and Home 
Economics Experiment Station 
Lee R. Kolmer, Ph .D. , Director 
John P . Mahlstede, Ph.D ., Associate Director 
Solon A. Ewing, Ph.D. , Assistant Director 
Marguerite Scruggs, Ph.D ., Assistant Director 
Agricultural research at Iowa State traces its 
history to the beginning of the University, when the 
original farm provided an opportunity for research 
with livestock , crops , and horticultural material. The 
Hatch Act, passed by Congress in 1887, gave federal 
support to agricultural investigations; the formal be-
ginning of the Agriculture and Home Economics 
Experiment Station dates from that time . Additional 
federal, state , and private support enabled the Station 
to reach its present program in both basic and 
applied research. 
In addition to the main station at Ames , experi-
mental work is conducted at a number of outlying 
farms and in the fields of many farmer cooperators 
throughout the state . These experimental areas have 
been selected to represent specific soil types of the 
state where special problems can be studied on a 
local basis . 
Currently research is being conducted in: agri-
cultural bacteriology, agricultural education, agri-
c.ultural engineering, agricultural journalism, 
agricultural statistics, agronomy , animal science, bio-
chemistry , economics, entomology, fisheries and 
wildlife biology, food technology, forestry, genetics, 
home economics, horticulture , plant pathology, poultry 
science , sociology. 
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Center for Agricultural and 
Rural Development 
Earl 0. Heady, Director 
The Center is a research organization concerned 
especially with the economic, social, political and 
administrative problems related to the rapidly chang-
ing structure of agriculture and rural communities. 
Its work emphasizes that portion of the population 
outside of metropolitan areas and the interrelation-
ship of rural area with urban problems. 
The Center research program focuses on equity 
problems, which accompany rapid national economic 
growth and the speeding technological transformation 
of agriculture. It conducts research aimed at measur-
ing and explaining disparities in income, employment, 
welfare, and environmental conditions for residents of 
nonmetropolitan America as compared to those of 
urban centers. Analysis also is devoted to private and 
public means by which these disparities can be over-
come and the resources of rural areas can be used 
most effectively for national benefit and protection of 
environmental quality. 
The broad complex of problems relating to in-
come and welfare of people in agriculture and rural 
communities and the best use of resources in rural 
areas involves research at local, state and national 
levels. Also, in integrating U .S . policies with inter-
national development and food aid possibilities, the 
Center maintains international projects in rural com-
munity and agricultural development. 
The Center interacts with research and educa-
tional personnel through conferences, symposia, work-
shops and visiting professorships. Some of its research 
is conducted jointly with workers in other states and 
the U.S. Department of Agriculture. 
Engineering Research Institute 
Paul W. Peterson, Ph.D., Director 
George K. Serovy, Ph.D., Assistant Director 
Organized in 1904 to conduct investigations on 
engineering problems and to promote industrial devel-
opment of the state, the Engineering Research Insti-
tute is the research arm of the College of Engineering 
and undertakes research in fields involving all of its 
academic departments. 
Major research personnel of the Institute are also 
active in teaching, and a large portion of the research 
activity is related directly to graduate instruction 
and training. Research projects are generally initiated 
and supervised by the staff. 
Research is funded by state appropriations and 
by industrial and governmental grants and contracts. 
Major research programs include: agricultural 
product utilization, process chemistry , ceramic ma-
terials, power systems analysis, automatic navigation 
and control, computers, solid-state devices, gas dy-
namics, fluid mechanics, highway materials, turbo-
machinery, sanitary engineering, soils and structures, 
biomedical engineering, microwave propagation, water 
resources. 
Major laboratories are maintained for electron 
microscopy, low-turbulence aerodynamics and heat 
transfer, bituminous materials, sanitary engineering, 
soils, structures, turbomachinery research, computers, 
radio astronomy, and high-voltage photoelasticity. 
Facilities include aerodynamic shock tubes, low 
and high-speed wind tunnels, chemical process pilot 
plants, x-ray and infrared spectrometers, and analog 
and digital computers. 
Technical service groups include machine shops, 
an electronics shop, an analytical laboratory, equip-
ment inventory, and an editorial service. 
A brochure describing current research programs 
is published annually. A copy may be obtained by 
writing to the Engineering Research Institute, 104 
Marston Hall. 
Home Economics Research 
Institute 
Helen LeB. Hilton, Ph.D., Director 
Marguerite Scruggs, Ph.D., Associate Director 
The Home Economics Research Institute, estab-
lished in 1966 , operates as a part of the College of 
Home Economics. Objectives of the research are 
coordinated with those of the resident instruction 
and extension programs in home economics with 
emphasis on the family , education for effective family 
living, and provision of goods and services needed by 
individuals and families . 
Research in home economics is administered by 
the Institute or the Agriculture and Home Economics 
Experiment Station . 
Research is conducted in the fields of applied art, 
child development, family environment, food science, 
home economics education, institution management, 
nutrition , textiles and clothing, and physical edu-
cation for women . 
Sciences and Humanities 
Research Institute 
Wallace A. Russell , Ph.D., Director 
The College of Sciences and Humanities sponsors 
and administers research programs through the Sci-. 
ences and Humanities Research Institute. The pri-
mary objective is to encourage basic :-esearch which 
can provide knowledge to aid in the solution of 
industrial , social , and agricultural problems in Iowa. 
The Institute works closely with other campus re-
search agencies . 
Research is conducted in the fields of: anthro-
pology, bacteriology, biochemistry, biology, biophysics , 
botany, cell biology , chemistry, computer science , 
earth science , economics, English , foreign languages , 
geology, history , industrial administration, mathe-
matics , metallurgy , meteorology , music , philosophy , 
physics, political science , psychology , sociology , speech , 
statistics, zoology . 
Institute for Atomic Research 
Robert S. Hansen, Ph.D ., Director 
Velmer A. Fassel, Ph.D ., Deputy Director 
Adolf F . Voigt, Ph.D ., Assistant Director 
During World War II, a small group of scientists 
and coworkers at Iowa State played a very important 
role in the atomic energy program . Through their 
efforts, a process was developed and demonstrated 
for making high purity uranium metal. Before the 
process was turned over to industry, over 2,000,000 
pounds of uranium metal were produced on campus 
in a temporary building. Shortly after World War II, 
Major General Leslie R. Groves presented the Ames 
project employees with the Army-Navy " E" award 
for excellence in industrial production of a vital 
war material. 
In order that the program of the University in 
this field might be carried forward in peace time, 
the Iowa State University Institute for Atomic Re-
search was authorized by the Iowa State Board of 
Regents on Nov. 1, 1945. 
The objective of the Institute is to develop the 
peace time uses of atomic energy and the by-products 
from it. Specifically, its purposes are: 
• To build and maintain a strong. group of scientists 
working in the fundamental phases of physics and 
chemistry as they apply to nuclear processes and to 
develop the aspects of physics, chemistry, metal-
lurgy , and engineering which are naturally associa-
ted with these fields. 
• To have available on the campus a group of 
experts in these newer developments so other 
members of the faculty can consult them concern-
ing the application of these new tools to their own 
problems. 
• To encourage cooperation and coordination in this 
type of research work on the campus on a volun-
tary basis. Particular emphasis is placed on border-
line fields between the several sciences where expert 
advice is needed from several different fields . 
• To carry out research whereby graduate students 
may obtain the specialized knowledge and skills 
which they will need in order to do independent 
research in these fields. The formal course work is 
given and degrees awarded through the several 
departments and colleges. 
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Ames Laboratory of the United 
States Atomic Energy 
Commission 
Robert S. Hansen, Ph.D., Director 
Velmer A. Fassel , Ph .D. , Deputy Director 
Adolf F. Voigt, Ph.D., Assistant Director 
George Burnet, Ph.D., Division Chief in Chemical 
Engineering 
John D. Corbett, Ph .D., Division Chief in Chemistry 
Clair G . Maple, Ph.D. ; Division Chief in Mathe-
matics and Computer Science 
Adolf F. Voigt, Ph .D ., Chief, Reactor Division 
Monroe S. Wechsler, Ph.D ., Division Chief in 
Metallurgy 
D .R. Wilder, Ph.D., Division Chief in Ceramic and 
Mechanical Engineering 
Richard G. Barnes, Ph.D. , Division Chief in Physics 
Due to the outstanding record of achievement 
made by the Iowa State project during the war 
years, the Atomic Energy Commission decided to 
continue this program of research in the nuclear and 
associated fields at Iowa State University in the post-
war period. Accordingly , it established on the campus 
one of its major research centers known as the Ames 
Laboratory of the Atomic Energy Commission. This 
Laboratory specializes in the basic and pioneering 
.types of research necessary to the development of the 
fields associated with atomic energy. 
The University has leased to the Atomic Energy 
Commission areas on campus for the Metallurgy, 
Research , and Metals Development Buildings and 
the Ames Laboratory Research Reactor. Because 
virtually all of the work done is of a fundamental 
and basic nature, which is not classified, results of 
the research normally are published in the scientific 
journals. The Laboratory also provides research oppor-
tunities for several hundred graduate students and 
part-time work for a number of advanced under-
graduate students. 
Veterinary Medical Research 
Institute 
Phillip T . Pearson, D .V .M ., Ph .D., Director 
Melvin S. Hofstad, D.V .M., Ph.D ., Acting Associate 
Director 
The Veterinary Medical Research Institute is a 
multi-discipline institute with a responsibility to con-
duct research and offer research training in compara-
tive medicine. Research and research training are 
conducted in the areas of infectious diseases of animal 
and man as well as in basic biology. 
The Veterinary Medical Research Institute occu-
pies land adjacent to the campus proper . It has a 
complement of research laboratories and large and 
small animal isolation units. 
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The Institute includes 12 professional faculty mem-
bers with specialized training in the fields of para-
sitology, epidemiology, microbiology, pathology, physi-
ology, and biochemistry and their supporting staff. 
No graduate courses are offered by the Institute; 
however, faculty members hold academic appointments 
in the departments of the University and member-
ships in the Graduate faculty. This arrangement 
allows the faculty to advise graduate students and to 
offer research training opportunities through pre-
doctoral, postdoctoral , and visiting scientist training 
programs. 
The faculty of the Institute also participates in 
the instructional programs of the University by assist-
ing the academic departments in their course offerings . 
North Central Regional Center 
for Rural Community 
Development 
Earl 0. Heady , Director 
A. Gordon Ball, Associate Director 
Leo V . Mayer, Associate Director 
The Center is a research organization financed by 
the 13 states of the North Central Region and the 
U .S . Department of Agriculture. Its purpose is to 
develop and implement research programs in rural 
community development for states of the Region . 
This purpose is attained by means of research by the 
staff at Iowa State University, cooperative projects 
with personnel of other land grant universities in the 
region and through limited research grants to other 
universities. A major activity of Center personnel, 
cooperatively with specialists and administrators of 
other universities, is to develop systematic research 
programs for the major and urgent problems of rural 
community income and welfare in the North Central 
Region. Activities and programs of the Center are 
aided by an administrative advisory committee repre-
senting the universities of the region and by a re-
search committee composed of members from all 
states in the region . 
The Center sponsors conferences and workshops 
cooperatively with other universities of the North 
Central Region and with similar centers in four 
other major regions of the nation. It also implements 
certain specialized educational activities in coopera-
tion with extension specialists of the North Central 
Region. 
Water Resources Research 
Institute 
Don Kirkham, Ph.D., Director 
Daniel]. Zaffarano, Ph.D. , Administrative Adviser 
This institute receives money and recommends 
its allocation for research in all aspects of water 
resources . The institute has -been designated by the 
United States Department of the Interior to receive 
funds for the State of Iowa under Public Law 
88-379, the Water Resources Research Act of 1964. 
Computation Center 
Clair G. Maple, D.Sc. , Director 
Robert M. Stewart, Ph.D., Associate Director 
Dale Grosvenor, Ph.D. , Assistant Director 
C.C . Mosier , B.S., Assistant Director 
The Computation Center was organized in 1962 
to provide an all-University computing service and a 
centralized facility for research and education in the 
computer sciences. 
University staff members and students having 
problems suited for digital computation can use the 
computing service as well as a consulting service. 
The Center maintains a variety of computing facilities 
ranging from punch card equipment through large 
scale analog and digital computers. Peripheral equip-
ment includes an analogue-to-digital conversion sys-
tem, and a digital plotter and several types of remote 
terminal devices. 
The Center offers short, noncredit courses in 
computer programming and provides liaison for aca-
demic departments offering formal courses using the 
computer . Research encompasses numerical mathe-
matics , programming research, digital computer sys-
tems, and computer-assisted instruction. Standardized 
programs and systems have been developed to support 
a wide range of applied research areas including 
common statistical packages, linear programming, 
and selective dissemination of information. 
Statistical Laboratory 
Herbert A. David, Ph.D., Director 
The Statistical Laboratory is a research and 
service institute which conducts research in statistical 
theory and methodology and promotes and fosters 
the use of sound statistical methods in University 
research through on-campus consulting. Established in 
1933, it was the first statistical center of its kind in 
the United States. 
The Laboratory cooperates closely with research 
workers in all colleges of the University. Staff and 
facilities are maintained for statistical consulting aid, 
statistical numerical analysis and data processing, 
sample survey operations, and statistical design and 
analysis of surveys and experiments. Similar con-
sulting aid, research cooperation, and services are 
extended to off-campus groups, other colleges and 
universities, and civic groups when such activities 
are of mutual benefit or otherwise in the public 
interest . 
Industrial Relations Center 
Harold W . Davey, Ph.D., Director 
Concern over the profound impact of economic 
and social fhange in a dynamic economy led to the 
establishment of an Industrial Relations Center at 
Iowa State University by the Board of Regents in 
June, 1966. 
The Center's primary focus is on interdisciplinary 
research to increase our knowledge about the be-
havior of both individuals and organizations in the 
employment relationship . Faculty members associated 
with the Center come principally from the disciplines 
of economics, educational administration, industrial 
engineering, political science, psychology, and 
sociology. Through an interdisciplinary Graduatt. 
College faculty committee the Center administers 
an M .S. degree program in Industrial Relations. 
The research focus is catholic in nature, reflecting 
the broad spectrum of the field of Industrial Rela-
tions as a discipline and also the diverse interests 
of some twenty Iowa State faculty members currently 
active in the Center's research and teaching pro-
grams. Research currently in progress includes quanti-
tative behavioral research in manpower economics, 
managerial and leadership studies, and empirical 
research on public policy issues affecting industrial 
relations. 
As an interdisciplinary entity embracing faculty 
from several different disciplines and three colleges, 
the Center is funded in part by the University. The 
Center also obtains funding from specific grants and 
contracts from both private and governmental sources . 
World Food Institute 
George C . Christensen, PhD., Coordinator 
In July 1972 , Iowa State established the World 
Food Institute as a world center of food research and 
education within the University: Building upon the 
traditional interests , staff competencies and inter-
national leadership of Iowa State in economics and 
agricultural development , and the production, pro-
cessing, preservation, distribution , marketing, and 
nutrition of food, the Institute will focus these compe-
tencies and leadership upon the provision of adequate 
and nutritious food supplies for the world's people 
through research and education. 
The World Food Institute will also focus on 
interrelationships between the United States and 
other rich and developing countries in understanding 
and solving the world food problems . The Institute 
will delve into the analysis of world food problems 
and possible solutions. An attempt will be made to 
use the research results to make concrete policy 
recommendations to improve the world 's food avail-
ability and consumption. In addition, the implications 
of the world's food problems on the United States 
and Iowa will be analyzed. 
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Nutrition Sciences Council 
Vaughn C. Speer, Chairman 
The Nutrition Sciences Council promotes coordi-
nation of research and teaching programs in the 
nutrition sciences, appraises course offerings in nutri-
tion sciences with recommendations for updating and 
integrating them, develops symposia on topics of 
national and international interest, sponsors inter-
departmental seminars, and solicits training and re-
search grants. 
Veterinary Medical Diagnostic 
Laboratory 
Vaughn A. Seaton, D .V .M., M .S. , Head 
The Veterinary Medical Diagnostic Laboratory 
was established in 1947 to provide a facility to which 
the Iowa animal industry and veterinary medical 
profession can bring their problems for counsel and 
assistance. Through the Laboratory, the technical 
and professional assistance of the College of Veterinary 
Medicine can be made available. The Laboratory 
functions in all discipline areas of veterinary medicine 
necessary to provide diagnostic assistance. It is orga-
nized into functioning units of pathology, micro-
biology, and chemistry-toxicology with all their perti -
nent sub-disciplines. 
The Laboratory is an integral part of the College 
of Veterinary Medicine and serves as a department 
whose primary function is service. It is a valuable 
link between the practicing veterinarian and the 
teaching and research staff of the College of Veteri-
nary Medicine and through this link many areas of 
research have been expanded. The Laboratory 
annually receives thousands of specimens from all 
parts of Iowa {or examination. It cooperates closely 
with the . state and federal disease control and public 
health agencies on the local, state and national levels. 
The Diagnostic Laboratory serves as a teaching 
laboratory for both undergraduate and graduate 
students in the College of Veterinary Medicine. In 
this laboratory the students assist with field disease 
problems and receive firsthand information regarding 
the total disease picture, including history, symptoms, 
treatments, postmortem examination, gross and micro-
scopic examinations, and a host of diagnostic pro-
cedures and techniques in all veterinary medical 
disciplines in the characterization and identification 
of etiological agents . In addition, the laboratory is 
engaged in applied research projects concerned with 
animal disease problems as well as new techniques 
of diagnosis of animal diseases. 
The modern physical plant of the laboratory is 
equipped with diagnostic and analytical facilities and 
instrumentation used in microbiological, chemical, 
toxicological, and pathological examination. 
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Courses and Programs 
Definition of a Credit 
The value of each course is stated in quarter 
credits. A one-credit course requires one recitation 
involving two hours of preparation or one three-
hour laboratory period or other combination of 
teacher-student contact and outside preparation 
involving a total of three clock hours per week 
for 11 weeks. The abbreviation "Cr. R ." in a 
course description indicates that the course is re-
quired but no credit is given. 
Course Numbers 
The courses in each department are numbered 
from 1 to 699, according to the following groups: 
1- 99-Courses not carrying credit toward a bach-
elor's degree. 
100-299-Courses primarily for freshman and soph-
omore students. 
300-499-Courses primarily for junior and senior 
students. 
500-599-Courses primarily for graduate students, 
but open to qualified undergraduates . 
600-699-Courses for graduate students only. 
The value of each course is stated in quarter 
credits. After the title of each course are two num-
bers in parentheses. Generally, the first number 
indicates the number of lecture and recitation hours 
a week and the second, the number of laboratory 
hours per week. However, there may be other com-
binations of teacher-student contact and outside prep-
aration totaling approximately three clock hours per 
week per credit for a quarter . 
Within each course description will be found 
one or more of the following letters: F. W . S. SS ., 
indicating which of tne four quarters-fall, winter, 
spring, summer session-of the academic year the 
course is offered. "Alt." is the abbrevfation for 
alternate. "Alt. W., offered 1974" identifies courses 
to be available during winter quarter of the 1973-
74 academic year. The abbreviation "Yr. " is used 
to designate a sequence of three courses taught fall, 
winter, and spring, respectively. If there is sufficient 
demand, courses may be offered more frequently 
than announced. 
Course Prerequisite 
A statement to indicate the background in a 
subject matter field or the academic maturity sug-
gested so that a student can be ready to undertake 
the course . Specific cours~ as prerequisites are usually 
listed but it is understood the equivalent preparation 
is satisfactory. It is the instructor' s prerogative to 
waive prerequisites at any time in courses. for which 
he is responsible. Thus, permission of instructor 
is understood to be an alternate to other prerequisites 
in all courses. 
Graduate Maj or 
A major in the Graduate College is the area 
of academic or professional concentration, approved 
by the Board of Regents, in which the student 
chooses to qualify for the award of a graduate degree. 
Graduate Area of Specialization 
Areas of specialization arc indicated in the grad-
uate statements of some departments. This is a sub-
division of a major in which a strong graduate 
level program is available. When .approved by the 
Graduate College, such areas of specialization arc 
shown parenthetically after the major on official 
recor~ and transcripts. 
Interdepartmental Programs 
Interdepartmental programs are available at both 
graduate and undergraduate levels. An interdepart-
mental program is an administrative structure usually 
not functioning as a department, ordinarily headed 
by an advisory committee, and offering a degree 
with major(s) in that subject area. Interdepartmental 
programs have been officially approved and may 
offer courses. 
Aerospace Engineering 
R. E. Brodsky, Head of Department 
The Graduate Faculty 
Members: E.W. Anderson, Brodsky, Hsu, Iverson, 
Peterson, Pierson 
Associate Members: D. A. Anderson, Millett, Seversike, 
Tannehill 
The department offers work for the degrees. 
Master of Engineering and Master of Science with 
major in aerospace engineering, and minor work 
to students taking major work in other departments . 
Work may be taken for the degree Doctor of 
Philosophy as a co-major with other departments 
offering work in related fields for this degree. No 
foreign language is required for the degrees Master 
of Engineering, Master of Science, and Doctor of 
Philosophy . However, the completion of a minimum 
of 9 credits of additional course work not directly 
related to the major is required for the degree 
Doctor of Philosophy. These courses are intended 
for the cultural enrichment of the student and are 
subject to the approval of the student's committee. 
Prerequisite to major graduate work is the com-
pletion of a curriculum substantially equivalent to 
that required of undergraduate students in aerospace 
engineering at this institution. 
Courses for Graduate Students, minor only 
309. Reaction Propulsion I. (3-0) Cr. 3. S. Prerequisite: 
M.E. 321. One-dimensional gas-dynamics and applications 
to nozzles, ducts, and diffusers. 
320, 321. F1ight Structures Analysis I, IL (3-0) Cr. 3 
each. 320: W.; 321: S. Prerequisite: 320. E M 325, Met 
231; 321: 320. Determination of flight loads. Material 
selection for flight applications. Theory of common methods 
utilized in the analysis of aircraft, missile, and spacecraft 
structures. General knowledge of flight vehicle design and 
methodology. 
343. Stability and Control I. (3-0) Cr. 3. F. Prerequisite: 
246, Math 321, EM 345. Static stability and control 
of flight vehicles. Rigid body equations of motion. 
344. Stability and Control II. (3-0) Cr. 3. W. Prereq-
uisite: 343, E M 346. Dynamic stability and control of 
flight vehicles. 
352. Flight Mechanics I. (3-0) Cr. 3. S. Prerequisite: 
Math 321, EM 345, Introduction toastrodynamics, launch 
vehicle trajectories, Keplerian motion, coordinate systems, 
and atmospheric entry. 
411. Reaction Propulsion II. (3-0) Cr. 3. F. Prerequisite: 
309. Turbofan, turbojet, turboprop, ramjet, and rocket 
propulsion system principles. 
413. Reaction Propulsion III. (3-0) Cr. 3. W. Prereq-
uisite: 411. Combustion in rocket engines, solid rocket 
fuels, hardware needs for liquid fuel rockets, nuclear and 
ion propulsion devices. 
415. Reaction Propulsion IV. (3-0) Cr. 3. S. Prerequisite: 
413. Exotic space propulsion systems. Unsteady perfor-
mance, dynamics, and control of turbo-engines. Blade ele-
ment theory as applied to propellers and axial flow 
compressors, turbines, and fans. 
420, 421. Advanced Flight Structures Analysis and 
Design I, IL (3-0) Cr. 3 each. 420: W.; 421: S. Prereq-
quisite: 420: 321; 421: 420. Selected topics in the strength, 
stability, and deflection analysis of common aircraft, missile, 
and spacecraft structures; such as monocoque and semi-
monocoque, thin-skinned pressure vessels and shells, wings, 
solar panels, columns, hot structures, and others. Typical 
design problems are detailed 
431. Fundamentals of Flight Controls. (3-0) Cr. 3. F. 
Prerequisite: 344, E E 441, Math 322. Basic principles 
of analysis of automatic control systems for flight vehicles. 
432. FJi~ht Control Systems. (3-0) Cr. 3. W. Prerequisite: 
431. Application of automatic control concepts to the 
problems associated with the control of aerospace vehicles. 
433. F~htSystems Testing. (0-6) Cr. 3. S. Prerequisite: 
432. Application of instrumentation to flight systems. 
Reduction and analysis of experimental data as obtained 
from aerospace systems. Aircraft, missile, and satellite 
testing. 
441. Aerodynamic Theory I. (3-0) Cr. 3. F. Prerequisite: 
309. Introduction to classical theory of compressible and 
incompressible fluids. Shock and expansion waves. 
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442. Aerodynamic Theory II. (3-0) Cr. 3. W. Prerequisite: 
441. Principles of compressible and incompressible flow. 
Application to airfoils, wings, and solids of revolution. 
443. Viscous Aerodynamic Theory. (3-0) Cr. 3. S. Pre-
requisite: 442. Viscous flow theory. Boundary layer. Aerody-
namic heating. 
445, 446. Aerospace Vehicle Performance. (3-0) Cr. 3 
each. 445: W.; 446: S. Prerequisite: 445: 344; 446: 445. 
Introduction to the aerodynamics, performance, stability, 
control, and critical maneuvering characteristics of aero-
space vehicles such as V; STOL aircraft, helicopters, hover-
craft, and other short-range transportation vehicles. 
452, 453. Flight Mechanics II and Ill (3-0) Cr. 3 each. 
452: W.; 453: S. Prerequisite: 452: 352; 453: 452. Orbital 
transfer methods. Lunar and interplanetary trajectories. 
Orbital perturbations and the many-body problem. Space-
craft attitude control 
455, 456. Introduction to Hydrospace Engineering. 
(Geol 455, 456) (3-0) Cr. 3 each. W.S. Prerequisite: 455: 
Math 213, Phys 223; 456: 344, 455. Introduction to ele-
mentary hydrospace vehicle performance, stability and 
control, and physical oceanography. Application of hydro-
space principles to motion of vehicles under, on, or above 
the surface and instrumentation for hydrospace research. 
461. Design and Analysis I. (3-0) Cr. 3. F. Prerequisite: 
Senior classification. Concepts of systems design as related 
to aerospace problems. 
462. Design and Analysis II. (1-6) Cr. 3. W. Prereq-
uisite: 461. Application of the principles and methods of 
analysis and design to the solution of aerospace problems. 
463. Design and Analysis III. (1-6) Cr. 3. S. Prereq-
uisite: 462. Application of the principles and methods of 
analysis and design to the solution of aerospace problems. 
480. Fundamentals of Aeroelasticity. (3-0) Cr. 3. S. 
Prerequisite: 321, 344, EM 444. Application of vibration 
theory and matrix analysis to elastic structures; eigen-
value solutions of boundary value problems. Introduction 
to aeroelasticity and flutter. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
524. Thermodynamics of Compressible F1ow IL (M E 
524) See Mechanical Engineering. 
531, 532. Automatic Controls for Flight Vehicles. (3-0) 
Cr. 3 each. 531: Alt W.; 532: Alt S., offered 1974. Pre-
requisite: 431 or equivalent Theory of the automatic con-
trol of flight vehicles. Spacecraft attitude control Control 
of flexible vehicles. Optimal controls. Adaptive controls. 
541, 542, 543. Advanced Aerodynamics. (ME 541, 
542, 543) (3-0) Cr. 3 each. Yr. Prerequisite: 441. Classical 
flow theory, compressible fluid theories, shock wave studies, 
and applications to aerodynamic shapes. 
544. Advanced Aerodynamics. (3-0) Cr. 3. F. Prereq-
uisite: 543. Applications of classical flow theory, compres-
sible fluid theories, and shock wave studies to aerodynamic 
shapes. 
545. Fli~ht Propulsion Systems. (ME 545) See Mech-
anical Engmeering. 
549. Experimental Gas Dynamics and Shock Tube 
Theory. (M E 549) See Mechanical Engineering. 
550, 551. Flight Mechanics. (3-0) Cr. 3 each. F.W. 
Prerequisite: 344, Math 322. Dynamical motion of flight 
vehicles. Powered flight trajectorfes and Keplerian motion. 
Rigid body motion d flight vehicles. 
552. Performance Analysis. (3-0) Cr. 3. S. Prerequisite: 
550. Use of energy methods and optimization in the per-
formance analysis of high performance, supersonic, and 
hypersonic vehicles. 
553. Entry Dynamics. (3-0) Cr. 3. S. Prerequisite: 551. 
Atmospheric entry and entry dynamics of missiles and 
space vehicles. 
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561. Airframe Design and Analysis. (3-3) Cr. 4. F. 
Prerequisite: 421. Numerical and approximate methods 
utilized in the static and dynamic design and analysis 
of typical airframes. Theory and applications to design 
problems of aircraft, missiles, and spacecraft. Structural 
dynamics problems will be emphasized. 
590. Special Topics. Cr. 1 to 5. 
A. Aero and/ or Gasdynamics. 
B. Propulsion. 
C. Stress Analysis. 
D. Flight Mechanics. 
E. Flight and Space Systems. 
F . Magnetofluiddynamics. 
G. Hydrospace. · 
H. Viscous Aerodynamics. 
I. Design. 
J . Hypersonic Testing. 
K. Model Towing Basin Testing. 
L. Hypervelocity Testing. 
M. Computational Aerodynamics. 
N. Severe Storm Technology. 
Courses for Graduate Students, major or minor 
610, 611. Aeroelasticity. (3-0) Cr. 3 each. 610: Alt. 
W.; 611: Alt. S. , offered 1974. Prerequisite: 644, E M 444 
or equivalent. Interaction of aerodynamic, elastic, and 
inertial forces and the influence of this interaction on air-
plane design. Steady and unsteady aeroelastic problems. 
615, 616. Oftimization in Aerospace Engineering. (3-0) 
Cr. 3 each. 6 5: Alt. W.; 616: Alt. S., offered 1975. Pre-
requisite: 543, 551. Applications of calculus of variations, 
method of gradients, dynamic programming, and other 
optimization techniques to problems in aerodynamics, flight 
mechanics, design, etc. 
620. Seminar. (1-0) Cr. 1. 
623, 624. Magnetofluidmechanics and Plasma Dynamic& 
(M E 623, 624) (3-0) Cr. 3 each. 623: Alt. F. ; 624: Alt. 
W., offered 1974-1975. Prerequisite: 541, 542, 543, Math 
322. 623: Electromagnetic theory. Motion of chargedpartlcle 
in electromagnetic field. Equations of motion for viscous, 
heat, and electrically conducting fluids of multiple species. 
The Bolt.zmann equation. 624: Wave motions in magnet-
ogasdynamics, electromagnetogasdynamics, and plasma 
dynamics. Engineering problems in magnetohydrodynamics 
and magnetogasdynamics. Ionization, radiation, e1ectrical 
conductivity, and kinetic theory in plasma dynamics. 
628. Radiation Gas Dynamic& (3-0) Cr. a Alt. S., of-
fered 1975. Prerequisite: 623. Macroscopic treatment of 
the radiative energy transfer in gases. Conservation equa-
tion for radiation gas dynamics. Applications to one dimen-
sional flow, normal shock waves and plane acoustic waves'. 
641, 642. Hypersonic Flow Theory. (3-0) Cr. 3 each. 
641 : Alt. F.; 642: Alt. W., offered 1973-1974. Prerequisite: 
543 or equivalent. High Mach number flow theory. The-
ories of slender, blunt-nosed, and slightly blunt-nosed 
bodies in hypersonic flow. Minimum drag bodies. Hyper-
sonic shock wave, small disturbance and Newtonian 
theories. 
643. Hypersonic Viscous Flow& (3-0) Cr. a Alt. S. , 
offered 1974. Prerequisite: 642. Hypersonic boundary layer 
and viscous flow studies. Applications to slender and blunt 
bodies. 
644. Applied Wing Theory. (3-0) Cr. 3. Alt. F., offered 
197a Prerequisite: 541, 544. Methods of estimating the 
aerodynamic characteristics of swept and unswept, steady 
and oscillating wings in subsonic and supersonic flight. 
647, 648, 649. The Dynamics of Real Gase& (3-0) 
Cr. 3 each. Alt. Yr., offered 1973. Prerequisite: 543, Math 
322. Application of real gas theory to flow behind a strong 
shock and in a rocket expansion nozzle. Involves harmonic 
and anharmonic oscillator theory, collisional transition 
probabilities, vibrational and chemical relaxation, together 
with their coupling effects at high temperatures. 
650. Fluid Mechanics Seminar. (E M 650, M E 650) 
(1-0 to 3-0) Cr. 1 to 3 each time taken. F . Prerequisite: 
Permission c:l instructor. Special topics of current research 
interest to students and staff of. departments concerned. 
651 , 652. Mechanics of Space Vehicle Maneuver& (3-0) 
Cr. 3 each. 651 : Alt. W.; 652: Alt. S., offered 197 5. Prereq-
uisite: 551. Vehicle orbital transfers, intercept and rendez-
vous problems, spacecraft and satellite attitude control 
using active and passive methods, and entry vehicle 
control 
690. Special Topics. Cr. 1to5. 
A. Aero and/ or Gasdynamics. 
B. Propulsion. 
C. Stress Analysis . 
D. Flight Mechanics. 
E . Flight and Space Systems. 
F . Magnetofluiddynamics. 
G. Hydrospace. 




Harold R . Crawford, Head of Department 
The Graduate Faculty 
M embers: Bundy, Crawford , McClelland 
Associate Members: Hoerner, Kahler , Lawrence , Mor-
ford (Emeritus) 
The department offers work for the degrees Master 
of Science, Master of Education, and Doctor of 
Philosophy with major in Agricultural Education 
and minor work to students taking major work 
in other departments. 
Prerequisite to major graduate work in agricultural 
education is preparation substantially equivalent to 
the completion of the undergraduate curriculum 
in agricultural education offered at Iowa State 
University, and adequate proof that the student 
ranks above average in scholastic ability and promise 
of vocational competency. 
A foreign language is not required for the Master 
of Science, Master of Eaucation, or Doctor of Phi-
losophy degrees. 
Off-campus courses are offered for professional 
personnel in the field . Three-week courses are offered 
during the summer sessions for vocational agriculture 
and agricultural extension personnel. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
511. Instructional and Organizational Problems of Be-
ginning Teachers cl. Vocational Agriculture. (3-0) Cr. 3. 
Off-eampus only. F.W. Prerequisite: Fifteen credits in ed-
ucation. Problems in instructional planning and method-
ology and in organizing the presecondary, secondary, post-
secondary, FF A, and agricultural experience programs. 
520. Instructional Techniques and Materials in Agri-
cultural Education. (3-0) Cr. 3. W. Off-campus S. Pre-
requisite: Fifteen credits in education. Innovations and 
advanced principles in teaching methods and instructional 
plans and materials. Teaching decision making, program-
med learning, demonstrations, field trips, team teaching, 
reference material selection, development and evaluation 
c:i instruction. 
521. Programs for Leadership Development in Aini-
cultural Edllcation. (3-0) Cr. 3. Alt. F., offered 1973. P-re-
requisite: Fifteen credits in education. Identification of 
leadership needs of participants in agricultural education 
programs. Principles of leadership development. Organi-
zation, implementation, and evaluation of individual and 
group leadership programs at presecondary, secondary and 
postsecondary levels. 
538. Post High School Education in Agriculture. (3-0) 
Cr. 3. Alt. W., offered 1974; Off-campus S. Prerequisite: 
Fifteen credits in education. Problems and needs c:i young 
and adult farmers and workers in off-farm agriculture, 
survey techniques, use of advisory councils, administrative 
relationship problems, program planning and evaluation. 
Departments are visited to observe programs and results. 
539. Occupational Experience Programs in Vocational 
Agriculture. (3-0) Cr. 3. Alt. S., offered 1974. Prerequisite: 
Fifteen credits in education. Purposes of farm and off-
farm occupational experience programs. Analysis of home 
farm and · off-farm employment experience opportunities. 
Program planning and supervision. 
540. Educational Implication c:i Manpower Needs in 
Agriculture. (3-0) Cr. 3. Alt. F., offered 1974. Prereq-
uisite: Fifteen credits in education. Analysis of manf ow er 
needs of farm and off-farm agriculture in individua com-
munities, state, and nation. Methods in analyzing situations 
and in planning individual programs. 
590. Special Topics in Agricultural Education. Cr. 1 
to 5. Prerequisite: Fifteen credits in education. 
593. Workshop in Agricultural Education. Cr. 1 
F. W.S.SS. Prerequisite: Fifteen credits in education. 
A. High school vocational agriculture teachers. 
B. Beginning vocational agriculture teachers. 
C. Post-secondary agricultural teachers. 
D. Cooperating teachers. 
to 5 . 
Courses for Graduate Students, major or minor 
604. Evaluation and Program Planning in Agricultural 
Education. (3-0) Cr. 3. SSI, Alt. S., offered 1975. Pre-
requisite: Fifteen credits in education. Criteria and pro-
cedures for evaluation of programs in agricultural education. 
Adoption and implementation c:i evaluation results in pro-
gram organization, administration, and content. 
615. Seminar in Agricultural Education. (1-0 to 3-0) 
Cr. 1 to 3. F.W.S.SS. 
630. Philosophy and Polley Maki02· ·in Agricultural Ed-
ucation. (3-0) Cr. 3. Alt. W., offereo 1975: Prerequisite: 
Fifteen credits in education. Basic philosophic premises 
in development of agricultural education programs at 
federal, state, and local levels. Impact of legislation on 
state and local policy making. Role of state and local 
advisory groups in policy making. 
699. Research. 
Agricultural Engineering 
Clarence W . Bockhop, Head of Department 
The Graduate Faculty 
Members: Beer, Beresford (Emeritus ), Bockhop, Buchele , 
Charity, Giese, Hazen, Johnson , Marley, Morford 
(Emeritus ) 
Associate Members: Hoerner, Kline , Palmer 
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The department offers work for the degrees Master 
of Science, Master of Engineering, and Doctor of 
Philosophy with major in agricultural engineering 
and minor work to students taking major work in 
other departments. Minor work is also offered in 
agricultural mechanization for students in the College 
of Agriculture, see Agricultural Mechanization. Within 
the major the student may specialize in soil and 
water resources, field power and machines, materials 
handling, crop conditioning and processing, agri-
cultural structures and environment, and animal 
waste management. 
Prerequisite to major graduate work is the com-
pletion of an undergraduate curriculum substantially 
equivalent to that required of agricultural engineering 
undergraduate students at this institution. 
A foreign language is not required for the degree 
Master of Science or Master of Engineering. The 
language requirement for the degree Doctor of Phi-
losophy may be satisfied by one of three ways : (1) 
Demonstrate a satisfactory reading knowledge of 
two foreign languages approved by the depart~ent. 
(2 ) Demonstrate a significantly higher ·degree of 
communication competence for one foreign language. 
(3) Demonstrate a satisfactory reading knowledge of 
one foreign language and scholarly achievement in 
a minimum of 9 credits of course work in the social 
sciences and humanities . 
The department also participates in the inter-
departmental program of water resources. (See Water 
Resources. ) 
Courses for Graduate Students, minor only 
346. Agricultural Tractor Power. (3-3) Cr. 4 . S. Pre-
requisite: ME 321. Kinematics and dynamics of tractor 
power application; draw bar, power take-off, and t raction 
mechanisms. Thermodynamic principles and construction 
of the internal combustion engine, fuels and carburetion, 
ignition. Rating and testing of tractors. 
377. Alnicultural Structures and Environment. (3-3) 
Cr. 4. W. Prerequisite: 231, credit or classification in ME 
321 and EM 326. Structural and environmental problems 
in agricultural buildings. Analysis of materials u sed in 
agricultural buildings. Design of light-framed structures. 
Environmental control in livestock buildings, procfoct stor-
age, and plant production. 
424. Hydraulic Design of Soll and Water Control Fa-
cilities. (3-3) Cr. 4. W. Prerequisite: Credit or classification 
in E M 378. Application of open-channel flow principles 
to the design of irrigation, drainage, and erosion control 
facilities. Hydraulics of conduits, and stilling basins. Hydrau-
lics of pumps. Spatially varied flow. Flow through porous 
media. 
425. Irrigation and Drainage Engineering. (2-3) Cr. 3. 
S. Prerequisite: 232, E M 378. Theory of subsurface drain-
age. Irrigation of field crops. Design of surface and sprink-
ler irrigation systems. Use of computers in solving soil 
and water conservation problems. 
434. Agricultural Machinery. (2-3) Cr. 3. F. Prerequisite: 
232, Com S 201, E M 345. Capacities of agricultural 
machines. Economic analysis of machinery systems. Anal-
ysis of functional and mechanical performance. 
435. Agricultural Machinery Design I. ( 1-6) Cr. 3. W. 
Prerequisite: 434, ME 420. Creative approach to identifi-
cation and analysis of agricultural machinery needs, critical 
evaluation c:i proposed solutions. Design of a machine 
needed in agriculture. 
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436. Agricultural Machinery Design II. (0-6) Cr. 2. S. 
Prerequisite: 435, ME 421. Design, development, and 
testing d farm machinery to meet the functional require-
mepts of machines for tillage, seeding, cultivation and 
weed control, harvesting, crop processing, and farm power 
units. 
437. Power and Control Hydraulics. (2-2) Cr. 3. F. 
Prerequisite: Credit or classification in E M 378. Signif-
icance of hydraulic fluid properties. Performance parameters 
for fixed and variable displacement pumps and motors. 
Analysis of pressure, flow, and directional control valves. 
Analysis and design of hydraulic systems for power and 
control functions. 
461. Electrical Energy Appllcatlon in Agriculture. (2-6) 
Cr. 4 . F. Prerequisite: Credit or classification in E E 445. 
Characteristics of motors, controls, and phase converters 
and their applications to agricultural machines. Instru-
mentation and techniques applied to agricultural production. 
464. Crop Condl.tionlng and Storage. (2-3) Cr. 3. W. 
Prerequisite: 231. Mass and energy balances involved in 
the conditioning and storage d agricultural crops. Fans 
and alr distribution systems. High and low temperature 
drying methods. Computer simulation techniques. 
465. Properties and Processing d Agricultural Materials. 
(2-3) Cr. 3. S. Prerequisite: 231. Theory and practice 
involved in the handling d agricultural products. Rheolog-
ical, thermal, and mechanical properties d products. Com-
ponent and system design. 
471. Principles ol Livestock Waste Management. (3-3) 
Cr. 4. S. Prerequisite: 231. Principles of chemistry, bac-
teriology, and engineering applied to the collection, treat-
ment, and disposal of animal wastes. 
477. Advanced Agricultural Structures and Environ-
ment. (2-4) Cr. 4. W. Prerequisite: 377, ME 426, C.E. 
434. Analysis and design of light framed structures and 
environmental control systems for animal production, plant 
production, crop storage and processing of agricultural 
products. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
524. Erosion and Sediment Transport. (3-0) Cr. 3. Alt. 
F., offered 1973. Prerequisite: Math 213 and one of the 
following: 424, C E 571, Geol 431, Agron 577. Initiation 
of sediment motion and overland flow. Flow in alluvial 
channels and theory of transport. Soil surface and channel 
stability; regime of channels. Application of dimensional 
analysis to erosion and scour problems. 
526. Frequency Distributions in Hydrologic Data 
Analysis. (3-0) Cr. 3. Alt. W., offered 1974. Prerequisite: 
Stat 401 or 447. Theory and use of log normal, Weibull, 
and extreme value distributions. Application of computer 
programs to fit selected hydrologic data 
531. Design Criteria for Agricultural Structures. (3-0) 
Cr. 3. S. Prerequisite: 377. Development of physical and 
environmental design criteria essential to buildings and 
related equipment used in the production of livestock and 
storage of crops. Research needs and techniques. 
532. Advanced Soil and Water Control Engineering. 
(3-0) Cr. 3. W. Prerequisite: 424 or 425. Relationship 
cl the engineer to resource development. Land and water 
resource development for agriculture. Research in soil 
and water conservation engineering. 
533. Agricultural Power and Machinery. (3-0) Cr. 3. F. 
Prerequisite: 346 or 434. Critical analysis of power and 
equipment for agricultural production with emphasis on 
functional design requirements, and techniques for testing 
and evaluating performance. 
534. Advanced Farm Electrification. (3-0) Cr. 3. S. 
Prerequisite: 461. Critical analysis cl electric power, heat, 
light, and controls in agricultural production with em-
phasis on functional design requirements; instrumentation 
methods and results. 
590. Special Topics. Cr. 1 to 5. 
N. Crop Conditioning and Storage. 
P. Power and Machinery. 
Q. Structures and Environment. 
R. Electric Power and Processing. 
S. Soil and Water. 
T. Construction and Maintenance. 
Courses for Graduate Students, major or minor 
637. Soil Dynamics. (2-3) Cr. 3. Alt. W., offered 1974. 
Prerequisite: E M 326, 345; Agron 577 or C E 360. Analy-
sis of the stress-strain relationship of soil under dynamic 
loads. Slip-sinkage relationship of tractive devices. The 
relationship between tillage energy and compactive energy. 
638. Harvesting Machines. (2-3) Cr. 3. Alt. W., offered 
1975. Prerequisite: 436, 533. Principles of cutting, gathering, 
threshing and separating of grains. Effects of maturity, 
crop condition, and environment on grain damage and 
harvesting efficiency. Analysis of harvesting devices. 
661, 662, 663. Seminar. (1-0) Cr. 1 each. Yr. Discussion 
of research problems, methods, procedures, and reports. 
671. Advanced Topics in Water Resources Engineering. 
(CE 671) See Civil E"ngineering. 
699. Research. 
N. Crop Conditioning and Storage. 
P. Power and Machinery. 
Q. Structures and Environment. 
R Electric Power and Processing. 
S. Soil and Water. 
Agricultural 
Mechanization 
Clarence W. Bockhop, Professor in Charge 
The Department of Agricultural Engineering offers 
courses for minor graduate credit in agricultural 
mechanization . 
Courses for Graduate Students, minor only 
406. Drainage and lrrlgatlon Management. (2-3) Cr. 
3. Alt. W., offered 1975. Prerequisite: 306. Development 
of knowledge in drainage and irrigation of agricultural 
lands, interaction of agencies involved, and reJ.8.tionships 
to water use and control in agricultural production. 
411. Agricultural Machinery Maintenance and Actust-
ment. (8-8) Cr. 4. Alt. SSI, offered 1973. Three weeks. 
Prerequisite: 334. Operating principles, adjustment, and 
maintenance of tillage, planting, fertilizing, spraying, and 
harvesting equipment. 
412. Electricity in Farmstead Mechanization. (8-8) Cr. 
4. Alt. SSI, offered 197 4. Three weeks. Prerequisite: 364. 
Planning the farmstead electrical systems for economy, 
work simplification, and safety. Characteristics and appli-
cation of motors and controls to livestock and poultry 
production. Development of demonstrati9ns and instruc-
tional materials for the teaching of mechanization of the 
farmstead 
415. Teaching Agricultural Mechanics I. (2-2) Cr. 3. 
F.W.S. Prerequisite: 254, 255. Objectives and methods; 
equipment and management of the shop; organization of 
shop program. Students will plan and present demonstra-
tions cl methods of teaching mechanical skills. 
417. Teaching Agricultural Mechanics II. (3-0) Cr. 3. 
S. Off-campus. Prerequisite: 415. Organization cl instruc-
tional units; selection cl tools, equipment, supplies, and 
reference materials; development and organization of fa-
cilities for instruction in high school and vocational-tech-
nical programs. 
418. Developments in Agricultural Mechanics. 0-2 or 
2-4) Cr. 1 or 2. F.W.SS. Off-<:ampus. Five weeks. Pre-
requisite: 415. Selection, principles of operation, application 
and maintenance of equipment and materials used in 
mechanized agriculture and development cl instructional 
units for vocational-technical programs. 
A. Small Gasoline Engines. -
B. Electric Motors. 
C. Controls for Automation in Agriculture. 
D. Electricity in Agriculture. 
E. Materials for Agricultural Structures. 
F. Tractor Engines. 
G. Hydraulics in Agriculture. 
H. Metal Construction. 
I. Agricultural Machinery. 
420. Water Supply and Animal Waste Management. 
(3-0) Cr. 3. Alt. W., dfered 1974. Prerequisite: Junior 
classification, ten credits in biological science. Planning 
farmstead water systems, home waste disp08al, and live-
stock waste management. The control cl pollution and the 
developing of mechanized systems for waste handling. 
421. Farmstead Planning. (2-3) Cr. 3. Alt. S., dfered 
1975. Prerequisite: 419. Planning a functional, economical, 
a_nd attractive farmstead. Plans, materials, and structural 
considerations cl agricultural buildings for livestock housing, 
crop and machinery storage. 
434. Advanced Machinery Management. (3-3) Cr. 4. 
Alt. F., offered 1974. Prerequisite: 334. Use cl probability 
data for sizing agricultural machines. Principles of opera-
tion and calibration of agricultural machines. Safety con-
siderations in machinery selection and operation. 
439. Mechanization cl Horticultural Crops. (2-3) Cr. 3. 
Alt. F., dfered 1973. Prerequisite: Junior classification; 
334 or five credits in horticulture. Analysis cl greenhouse, 
nursery, truck crop, and orchard operationsandmachinery. 
Adjustment, selection, capacity, and management cl horti-
cultural equipment. Biomechanics of maintaining quality 
through mechanization. 
474. Agricultural Safety. (2-3) Cr. 3. Alt. S., dfered 
197 4. Prerequisite: Junior c1assification, six 300-level credits 
in agricultural mechanization. Risk . recognition, hazard 
analysis, and danger evaluation in the agricultural industry. 
Epidemiological study of accidents. Pro<luct reliability, safe 
design, and safe operation. 
490. Special Problems. Cr. 1to5. 
H. Honors. 
P. Power and Machinery. 
Q. Structures and Environment. 
R. Electric Power and Processing. 
S. Soil and Water. 
T. Construction and Maintenance. 
Agronomy 
John T. Pesek, Jr., Head of Department 
The Graduate Faculty 
Members: Amemiya, Irvin Anderson, Atkins, Black , 
Bremner, Browning, Irving Carlson, Dumenil, Eber-
hart , Frederick, Frey, Hallauer, Hanway, Hodges, 
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Jarvis, Kirkham, Pearce, Pesek, Peterson, Pierre, 
Riecken, Russell, Scholtes, Scott, Shaw, Shibles, 
Shrader, Louis Thompson, Webb, Wedin, Woolley, 
Yarger 
Associate Members: Fehr, Fenton, George, Green, Mock, 
Troeh, Voss 
The department offers work for the degrees Master 
cl Science and Doctor of Philosophy with majors 
in crop production and physiology, plant breeding 
and cytogenics, soil physics, soil chemistry, soil fertility, 
soil microbiology and biochemistry, soil morphology 
and genesis, soil management, and agricultural clima-
tology. Minor work is provided for students taking 
major work in other departments. A nonthesis option 
is available for the master's degree. 
The department also cooperates in the inter-
departmental programs of water resources and im-
munobiology. (See Water Resources and lmmunobiology. ) 
Prerequisite to major graduate work in crop 
science and soil science is completion of an under-
graduate curriculum substantially equivalent to that 
recommended for pregraduate training in the agronomy 
curriculum at this institution. The foreign-language 
requirement, if any, for the M.S. and Ph.D. degrees 
is established on an individual basis by the program-
of-study committee appointed to guide the work of 
the student. 
Courses for Graduate Students, minor only 
318. Principles fl Crop Physiology. (3-0) Cr. 3. S. Pre-
requisite: Bot 310 or 320. Pearce. Basic principles con-
cerning the growth, development and production of crop 
communities in relation to their environment. 
354. Soil Fertility. ( 3-3) er. 4. F. W. S. SSIL Prerequisite: 
154, three chemistry courses. Frederick. Chemical, bio-
logical, and physical properties of soils in relation to plant 
growth and development Nutrient behavior in the soil 
Fertility evaluation Principles guiding use of lime, manure, 
and fertilizers. 
364. Soil Resource Conservation. (2-3) Cr. 3. F'.S. Pre-
requisite: 154 or 357. Troeh. Relation of soil properties 
and land morphology to erosion. Principles and methods 
of conserving soil. Preparation of a land-use plan. Out-
of-town field trips. 
406. Climates of the Continents. (Mteor 406) (3-0) Cr. 
3. W. Prerequisite: 206, Math 104, senior classification 
Shaw. World climatology and factors controlling it Climatic 
analogues as a means of comparing climates. The climates 
of different continents. 
415. World Crops: Adaptation and Distributio:n. (3-0) 
Cr. 3. F. Alt. SSI, offered 1975. Prerequisite: 114, Biol. 
101. Woolley. Origin and adaptation of crop plants. In-
fluence of environmental factors on distribution and prcr 
duction ci cereal, oil, fiber, sugar, and othe~ crops. 
417. Principles of Crop Production and Management 
(3-0) Cr. 3. 
A On Campus. Alt SSI. Three weeks. Offered 1974. 
B. Off Campus. S., offered 1974, 1975. 
Prerequisite: Graduate classification For those students 
not majoring in agronomy. Application of new research 
knowledge to the understanding and solution of current 
crop management problems. 
424. Principles cl Plant Breeding I. (3-0) Cr. 3. F.S. 
Prerequisite: 315 or 318 or 415; Gen 340. Green. Basic 
principles used in improvement of field crops. Pure line, 
mass selection, and multi-line concepts; hybridization, ped-
igree.and bulk systems, backcrossing, inbreeding, and other 
breeding procedures in relation to self- and cross-fertilizing 
species. 
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434. Forages and Pasture: Management and UtlHzatlon. 
(3-0) Cr. 3. F. Prerequisite: 212 or 315 or 318; An S 
114. Wedin. Forage and pasture management, principles 
and practices, as related to Iowa and midwestern U.S., 
with economic considerations. Soil-plant-animal relation-
ships. Role of. ruminants as forage convertors. 
444. Soll and Crop Management. 
A. Soil Management (2-0) Cr. 2. F.W.S.SSI. Prerequisite: 
354. Stritzel 
B. Crop Management (2-0) Cr. 2. F.W.S.SSI. Prerequisite: 
212 or 315 or 318. Woolley. 
Integrating the principles of agronomic science with soil 
and crop management systems and practices. Basic plant-
soil-climate relationships are used in solving field prob-
lems with emphasis on achieving optimum land use and 
efficient crop production. While the courses can be taken 
as single, independent units, it is recommended that they 
be taken jointly. 
453. Fertilizers. ( 3-0) Cr. 3. F. W. S. Prerequisite: 354. 
Stritzel Types, properties, and production of fertilizers; 
choice and use of fertilizer in relation to soil properties, 
environmental conditions, crop requirements, and economic 
factors. 
457. Soil Chemistry and Physics. (3-0) Cr. 3. W. Pre-
requisite: 354. Troeh. Chemical, physical, and mineral-
ogical properties of soils. Influence of particle size on soil 
properties. A study of the colloidal system and the move-
ment of materials in soils. 
473. Soll Genesis and Survey. (2-5) Cr. 5. F.S. Pre-
requisite: 154 or 357. Scholtes. Development, character-
istics, and identification of soils; study of soil profiles 
and land surfaces; remote sensing; theory and practice 
of soil mapping; interpretation and utilization of soil survey 
information; two 2-day field trips. 
483. World Soll Resources. (2-0) Cr. 2. Alt. W., offered 
1975. Prerequisite: Chem. 141 or 147; junior or senior 
classification. Shrader. Properties of soils; world soil geo-
graphy; present and potential productivity of soils in var-
ious continents, and factors influencing their utilization. 
485. Soll Ecology. (Bact 485) (3-3 or 5) Cr. 4 or 5. 
F.S. Prerequisite: 154, Bact 300. Frederick. Role of micro-
organisms in soil-plant environment. Carbon, nitrogen, 
and mineral transformations. Ecological relationships. Ap-
plications to soil fertility, legume inoculation, pesticides, 
pollution control, and feed storage. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
500. Orientation Seminar. (1-0) Cr. 1. F. Prerequisite: 
Graduate classification in agronomy, and from foreign 
country. Pesek and staff. An introduction to Iowa and 
U.S. agriculture for international scholars. Field trips when· 
possible. Departmental role in the functioning of research, 
teaching, and extension in fulfilling the charge given the 
land-grant university. 
505. Mlcrocllmatology. (Mteor 505) (3-0) Cr. 3. S. Pre-
requisite: 206. Shaw. The heat exchange near the ground 
Relation. of topography and plant cover to the micro-
climate. Modification of micro-climate by agricultural op-
erations. 
506. Methods in Climatology and Meteorology. (Mteor 
506) (3-0) Cr. 3. Alt. S., offered 1975. Prerequisite: 505, 
Stat 401, Math 122 or 223. Shaw and Takle. Mathematical 
and statistical methods applied to the study of atmospheric 
and climatic processes. 
514. Adaptation and Ecology of World Crops. (3-0) 
Cr. 3. W. Prerequisite: 114; 315 or 318; Gen 340. Mock. 
Principles and concepts of origin, evolution, adaptation 
and ecology of world crops. Genetic and physiologic as-
pects of plant response to environment. Distribution of 
world crops on a climate basis. 
518. Advanced Crop Production. (3-0) Cr. 3. W. Pre-
requisite: 315 or 318 or 444. Woolley. Basic concepts in 
plant-soil-climate relationships with emphasis on recent 
advances in crop culture and management. 
524. Principles of Plant Breedliig II. (3-0) Cr. 3. W. 
Prerequisite: 424, Bot 407. Atkins. Application of genetic 
principles to improvement of field crops. Topics covered 
include interspecific and intergeneric hybridization, induced 
polyploidy, induced mutations, sterility mechanisms, char-
acter inheritance and specific breeding considerations 
related to a spectrum of crop species. 
534. Pasture and Forage Research Methods. (3-0) Cr. 
3. Alt. W., offered 1975. Prerequisite: Stat 401 and Agron 
434, or permission of instructor. Wedin. Research methods 
for pasture and forage intake-quality assessment in studies 
either dependent on or independent of animal effects. 
Adaptation of methods to grassland development. An-
alyses and interpretations of pasture and forage research 
results, with considerations of. forage economics. 
553. Soll-Plant Relationships. (3-0) Cr. 3. F. Prerequisite: 
354. Black. Composition and properties of soils in relation 
to the nutrition and growth of plants. 
556. Laboratory Methods ol Solis Investigations. 
A. Soil Microbiology and Biochemistry (1-3 to 5) Cr. 2 
to 3. Alt. S., offered 1975. Prerequisite: 485. Bremner, 
Frederick. 
B. Soil Chemistry (3-3 to 6) Cr. 2 to 4. F. Prerequisite: 
Chem 211. Black. 
C. Soil Physics (0-4 to 6) Cr. 2 to 3. W. Prerequisite: 
577. Kirkham. 
561. Irrigation Agriculture. (3-0) Cr. 3. Alt. S., offered 
1974. Prerequisite: 354. Troeh. Properties of soils in re-
lation to irrigation; use and quality of irrigation water; 
reclamation of saline and sodic soils; soil-plant-water re-
lationships; management of. irrigated cropland; irrigation 
in humid regions. 
565. Advanced Soll Management and Conservation. (3-
0) Cr. 3. Alt. W., offered 1974. Prerequisite: 364, 473, 
Ag M 306. Shrader. Fundamental principles involved in 
the management, improvement, and conservation of soils. 
575. Soll Morphology, Genesis, and Classification. (3-0) 
Cr. 3. W. Prerequisite: 473, 553. Fenton. Morphology and 
formation of soils, systems of classification, and geographical 
distribution of soils. 
577. Soil Physics. (3-0) Cr. 3. F. Prerequisite: 354, 
Math. 122 recommended Kirkham. Relation of physical 
properites of soils to plant growth. Particle-size distribu-
tion, soil structure, clay minerals, soil moisture, rheological 
properties, and soil temperature. 
585. Soil Microbiology and Biochemistry. (Bact 585) 
(3-0) Cr. 3. W. Prerequisite: 485. Frederick. Nature of 
the microbiological population of the soil; activities of 
soil microorganisms, interactions between soil population 
and soil properties and plant growth; interpretation of 
biological data. 
590. Special Topics. Cr. arr. Prerequisite: Fifteen credits 
in agronomy. Literature reviews and conferences on selected 
topics in crops, soils, or climatology according to needs 
and interest of student. For foreign students, an analysis 
of soil, climatic, and crop production resources of the stu-
dent's home country is suggested. 
Courses for Graduate Students, major or minor 
600. Seminar. (1-0) Cr. 1. F.W.S.Reportsanddiscussions 
of. recent literature and current investigations. 
A. Crops. Carlson, Fe-hr, Hallauer. -
B. Soils. Black. 
C. Soil-Plant-Climate. Shaw. 
609. Agricultural Climatology. (0-1) Cr. 1. F.W.S.SS. 
Shaw. Consultation with instructor, special problems, and/ 
or reports on reading assigned in consultations with the 
instructor. 
615. Environmental Crop Physiology. (3-0) Cr. 3. S. 
Prerequisite: Fundamental background in plant physiology 
and crop science. Shibles. The plant-environment inter-
action in relation to growth and production d crop com-
munities. 
620. Colloquium in Crop Physiology. (0-2) Cr. 1. W. 
Prerequisite: Graduate classification and permission of 
instructor. Anderson, George, Pearce, Shibles, Wedin, 
Woolley. Presentation d papers and informal discussion 
d selected literature topics in crop physiology. 
623. Cr,togenetlcs in Plant Breeding. (3-0) Cr. 3. F. 
Prerequisite: 524, Gen 401, Bot 605 . . Peterson. Cyt<>-
genetics in plant breeding. Topics include chromosome 
recombination, principles Of chromosome pairing, distri-
bution of genetic materials, aberrations, polyploids, genome 
relations, aneuploids, nullisomic analysis, and interspecific 
hybrids. 
624. Advanced Plant Breeding L (4-0) Cr. 4. W. Pre-
requisites: 524, Stat 436, Gen 630. Russell Types of gene 
action in plant breeding. Topics include heritability, in-
breeding depression and heterosis, development and eval-
uation of parental materials, prediction of hybrid perform-
ance, procedures and problems in testing for general and 
specific combining ability, factors limiting efficiency of 
selection and testing. 
625. Advanced Plant Breed!ng II. (3-0) Cr. 3. S. Pre-
requisite: 524, 624, Gen 630. Frey. Relation of population 
structure to plant breeding. Topics include breeding systems; 
relation of population structure to inducing variability 
and to selection procedures; theory of pure lines, 
synthetics, and multi-line varieties; importance of genetic 
shifts and homeostasis in plant breeding. 
655. Advanced Soll Fertility. (3-0) Cr. 3. Alt. W., offered 
1975. Prerequisite: 553. Black. Evaluation of soil fertility 
and fertilizers; theory and applications. 
657. Soil Chemistry. (2-0) Cr. 2. Alt. S. offered 1975. 
Prerequisite: 553, Chem 494 or equivalent. Scott. Chemical 
and mineralogical properties of soil colloids. Ion exchange 
and soil reaction. 
675. Advanced Soll Genesis and Classification. (0-2) 
Cr. 2. Alt., S., offered 1974. Prerequisite: 575. Riecken. 
Processes, reactions, and theories in soil formation; prin-
ciples of soil classification. 
677. Advanced Soll Physics. (3-0) Cr. 3. Alt. S., offered 
1975. Prerequisite: 577, Math 122, Math 223 recom-
mended Kirkham. The flow and distribution of water, gas, 
and heat in soils. Physical principles and applications. 
685. Advanced Soll Biochemistry. (3-0) Cr. 3. Alt. S., 
offered 1974. Prerequisite: 585. Bremner. Nature of soil 
organic matter, and biochemical transformations brought 
about by ~oil microorganisms. 
699. Research. 
A. Agricultural Climatology. 
B. Crop Production and Physiology. 
C. Plant Breeding and Cytogenetics. 
D. Soil Chemistry. 
E. Soil Fertility. 
F. Soil Managemtmt. 
G. Soil Microbiology and Biochemistry (Bact 699) 
H. Soil Morphology and Genesis. 
I. Soil Physics. 
Animal Science 
L. N. Hazel, Head of Department 
The Graduate Faculty 
Members: Anderson, Balloun, Burroughs, Ewan, Fore-
man, Freeman, Goll, Hazel, Jacobson, Kline, Lush , 
McGilliard, Marion, Melampy, Nordskog, Self, Speer, 
Stromer, Trenkle, Vetter, Willham, Young, Zim-
merman 
Associate Members: Beitz, Brackelsberg, Christian, 
Ewing, Jurgens, Parrish, Porter, Sims, Topel 
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The department offers work for the degrees Master 
of Science and Doctor of Philosophy with majors 
in animal breeding, animal nutrition, meat science, 
muscle biology, nutritional physiology, physiology of 
reproduction, poultry breeding, poultry nutrition, 
and poultry products technology. Minor work is 
cif ered in these areas to students taking major work 
in other departments. For students desiring more 
general training, the degree Master of Science is 
offered with major in animal production. In this 
program additional course work may be substituted 
for a thesis. 
A strong undergraduate program is required for 
those students interested in graduate study. Fun-
damental training in biology, chemistry, mathematics, 
and statistics is requisite to a satisfactory graduate 
program. Graduate programs in animal science include 
supporting work in areas such as agronomy, anatomy, 
bacteriology, biochemistry, chemistry, economics, food 
technology, genetics, physiology, and statistics. Stu-
dents may choose graduate programs involving a 
joint major with one of these areas. 
The department also cooperates in the inter-
departmental program of cell biology. (See Cell 
Biology.) 
The foreign language requirement, if any, is 
established on an individual basis by the program-
of-study committee appointed to guide the work of 
the student. 
Courses for Graduate Students, minor only 
318. Fundamentals d Nutrition. (4-0) Cr. 4. F.W.S.SSI. 
Prerequisite: Organic chemistry,juniorstanding. Physiology 
recommended Haynes, Young. Digestion and metabolism 
of carbohydrates, fats, proteins, minerals, and vitamins. 
Measures of energy. 
319. AP.plied Animal Nutrition. (4-0) Cr. 4. F.W.S.SSII. 
Prerequisite: 318. Foreman, Jurgens, Zimmerman. Essen-
tial nutritive requirements of livestock and poultry, sources 
and composition of nutrients, replacement value of feeds 
in rations, identification of ingredients, ration formulation, 
and feeding recommendations. The department recom-
mends that credit in both 218 and 319 not be applied 
toward graduation. 
350. Principles d Animal Breeding. (3-0) Cr. 3. F.W.S. 
SSL Prerequisite: Gen 340 . or 350; Stat 101. Wunder. 
The genetic and environmental bases of animal differences. 
Performance testing, selection, and mating systems. 
351. Applied Animal Breeding. (2-2) Cr. 3. F.W.S.SSII. 
Prerequisite: 350. Sims. Application. of quantitative genetic 
principles in evaluating seedstock. Methods of measuring 
and analyzing economic traits. Simulated breeding herd 
and flock selection. 
420. Poultry Nutrition. (3-2) Cr. 4. F. Prerequisite: 318. 
Balloun. Theoretical and practical aspects of poultry nu-
trition. Ration formulation, mixing, and feeding tests. Feed-
ing programs and requirements at different ages. 
423. Poultry Production. (3-0) Cr. 3. S. Brant. Prereq-
uisite: 318. Practical feeding and management Of. chicken 
and turkey flocks. Operational study of commercial farms, 
including production and marketing practices. 
425. Pork Production. (3-0) Cr. 3. F. W. S.Alt SSI, offered 
1974. Prerequisite: 319, 350; 351 recommended Christian. 
Life-cycle swine production. 
427. Beef Production. ( 4-0) Cr. 4. F. W. S. Alt SSI, offered 
1975. Prerequisite: 319, 350; 351 recommended Brackels-
berg. The beef industry from conception to consumption. 
Cow-calf and feedlot operations. 
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429. Sheep Production. (3-0) Cr. 3. W.SSI. Prerequisite: 
·319, 350; 351 recommended. Warner. Calendarlzed farm 
flock program. Programs for feeder lambs. Wool 
431. Animal Reproduction I. (4-0) Cr. 4 . . F.W.S. Pre-
requisite: V Phys 264 or equivalent. Melampy. Compara-
tive anatomy, physiology, and endocrinology cl. animal 
reproduction. 
434. Milk Production. (3-0) Cr. 3. F.W.S. Prerequisite: 
319, 350. Foreman. Economics d.milkproduction.Facilities, 
feeding, management of the milking herd. Raising replace-
ments. 
436. Dairy Problems. (3-0) Cr. 3. W. Prerequisite: 434. 
Porter. Semfnar and discussion of current problems for the 
dairyman. 
437. Biology of Lactation. (3-0) Cr. 3. F. Prerequisite: 
318. Jacobson. Development, structure, and functional 
processes c:i. the mammary gland Nutritional relationships. 
470. Meat Science. (3-3) Cr. 4. F.S. Prerequisite: 170. 
Parrish. Structure and composition d. skeletal muscle and 
connective tissue. Microbiology of meat. Post-mortem 
changes affecting meat and meat quality. Fundamentals 
involved in meat processing preservation. One-day field 
trip. 
471. Poultry Meat and Egg Technology. (3-3) Cr. 4. F. 
Prerequisite: Bact 300. Marion. Measurement of quality 
factors. Influence of disease, environment, ~enetics, and 
nutrition on quality. Processing methods. Dechne in product 
quality. Trips to nearby processing plants. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
503. Seminar In Animal Production. (1-0) Cr. 1. F.S. 
Prerequisite: Permission c:i. instructor. Discussion and eval-
uation d. current topics in animal production and manage-
ment. 
506. Animal Experimentation. (3-2) Cr. 4. W. Prereq-
uisite: Stat 401. Christian. The scientific method in animal 
research. Recognizing and defining important problems in 
the livestock industry. Emphasis upon planning and con-
ducting animal experiments and interpretation of the ob-
served results. 
518. Advanced Nonruminant Nutrition. (4-0) Cr. 4. W. 
Prerequisite: 319. Balloun, Speer. Interactions and metab-
olism Of nutrients for growth, production, and reproduction 
in poultry and swine. 
519. Advanced Ruminant Nutrition I. (3-0) Cr. 3. S. 
Prerequisite: 319. Burroughs. Digestion, absorption, and 
metabolism of nutrients as related to maintenance growth, 
lactation, and reproduction in ruminants. 
520. Advanced Ruminant Nutrition IL (2-3) Cr. 3. Alt. 
F., offered 1974. Prerequisite: 318. McGilliard Survey of 
outstanding literature on methodology as applied to the 
study of the physiological aspects of ruminant nutrition. 
Laboratory to illustrate principles, methods, and special 
procedures. 
531. Animal Reproduction II. (3-0) Cr. 3. F.S. Prereq-
uisite: 431. Anderson. Endocrine aspects of animal reprcr 
duction. 
550. Genetic Improvement of Farm Animals. (3-0) Cr. 
3. S. Prerequisite: 351, Stat. 401. Willham. Gene frequency, 
gene effects, genetic variation, and covariation in produc-
tive traits. Adjusting for environmental differences and 
estimated breeding value. Mass, pedigree, family selection, 
and progeny testing. Selection indexes. Breeding plans for 
maximizing rates of improvement. 
590. Special Topics. Cr. 1 to 3. Special topics in the ani-
mal sciences, offered on demand and often conducted by 
guest pr<iessors. 
A. Arumal Breeding. 
B. Animal Nutrition. 
C. Meat Animal Production. 
D. Dairy Production. 
E. Meat Science. 
F. Reproductive Physiology. 
H. Poultry Nutrition. 
I. Poultry Products. 
Coones for Graduate Students, major or minor 
603. Seminar In Animal Nutrltlon. (1-0) Cr. 1. F.W.S. 
Prerequisite: Permission of instructor. Discussion of current 
literature; preparation and submission of abstracts. 
605. Methods and Techniques In Animal Nutrition Ex-
perimentation. (2-3) Cr. 3. F. Prerequisite: Stat 401. Zim-
merman. Methods and techniques in planning and conduct-
ing nutrition experiments with poultry, swine, cattle, and 
sheep. Includes visits to experimental facilities. 
618. Advanced Nutrition-Minerals and Vitamins. ( 4-0) 
Cr. 4. F. Prerequisite: B & B 406. Ewan. The role of vita-
mins and minerals in mammalian intermediary metabolljim. 
Integration of cellular biochemistry and physiology of vita-
mins and minerals. 
619. Advanced Nutrition-Protein. (3-0) Cr. 3. W. Pre-
requisite: B & B 406. Trenkle. Digestion, absorption, and 
intermediary metabolism of amino acids and protein. Inte-
gration of cellular biochemistry and physiology of mam-
malian protein metabolism. 
620. Advanced Nutrition-Energy. (3-0) Cr. 3. S. Pre-
requisite: B & B 406. Young. Energy constituents of 
feedstuffs and energy needs of animals as related to cellu-
lar biochemistry and physiology. Interpretations of clas-
sical and current research. 
650. Population Genetics. (Gen 650) (3-0) Cr. 3. W. 
Prerequisite: Stat 401. Willham. Statistical methodology in 
the study c:i. population genetics. Concepts of a population. 
Study of qualitative and quantitative population genetics 
including equilibrium and dynamic populations. 
651. Methodol0107 In Animal Breeding. (3-0) Cr. 3. S. 
Prerequisite: 650, Stat 402. Freeman. Techniques and 
statistical tools useful in animal breeding theory and appli-
cation. Correction for environmental effects, estimation 
and interpretation of components of variance, heritabilities, 
genetic correlations, and their standard &rors. Kinds c:i. 
selection and selection index theory. 
652. Population Dynamics in Animal Breeding. (3-0) 
Cr. 3. F. Prerequisite: 651, Stat 411. Siers. Population 
size, inbreeding, selection intensity, and selection schemes 
as they affect rate of genetic change in farm animals. 
Conditions for optimum change, genetic limits, and equi-
libria. 
653. Applied Animal Breeding. (3-0) Cr. 3. Alt. S., 
cifered 1974. Prerequisite: 652. Nordskog and Siers; Appli-
cation of breeding systems, selection methods, inbreeding, 
and hybridization with special reference to poultry and 
swine. 
670. Molecular Biology of Muscle. (3-0) Cr. 3. Alt. F., 
cifered 1974. Prerequisite: B &B 406 or 503; 470 recom-
mended Goll. Microstructure and chemical composition of 
muscle tissue. Chemistry and biosynthesis of muscle and 
connective tissue protein. Molecular aspects of muscle 
contraction. 
671. Applied Muscle Biology. (3-0) Cr. 3. Alt. W., offered 
1975. Prerequisite: 670 . Parrish. Physiological factors 
affecting muscle properties and rigor mortis. Lipid deposi-
tion in muscle. Chemical and physical changes in muscle 
components and their relationship to muscle as a food 
Discussion of currently active research areas. 
680. Modem Views of Nutrition. (F & N 680) (2-0) Cr. 
R W. A seminar presenting current concepts in nutrition 
and related fields. Required for all graduate students in 
nutrition. 
699. Research. 
A. Animal Breeding. 
B. Animal Nutrition. 
C. Meat Animal Production. 
D. Dairy Production. 
E. Meat Science and Muscle Biology. 
F. Animal Reproduction. 
G. Poultry Breeding. 
H. Poultry Nutrition. 
I. Poultry Products. 
Applied Art 
Clair B. Watson, Head of Department 
The Graduate Faculty 
M ember: Watson 
Associate Members: Adams, Hamlin, Held , Meixner, 
Navin 
The department offers work for the degree Master 
of Arts with major in Applied Art and minor work 
to students taking major work in other departments. 
Within the Applied Art major the student may 
specialize in advertising design, art education, craft 
design, and interior design . 
Full acceptance into the graduate program re-
quires satisfactory evidence of ability in the specified 
area and the completion of a curriculum substantially 
equivalent to that required of undergra<;iuate students 
in Applied Art at this institution. Of the forty-
five credits required in the graduate program, a 
minimum of nine credits must be taken outside 
of the department. The candidate's graduate com-
mittee will decide if additional work is necessary . 
The graduate program in this department re-
quires an original work or group of works or an 
investigation. Either of these must be accompanied 
by an appropriate thesis. Candidates may be re-
quired to prepare an exhibition of this work during 
their last term in residence . 
There is no foreign language requirement for 
the degree Master of Arts . 
The department also cooperates in the inter-
departmental program of housing (see Housing ). 
Courses for Graduate Students, minor only 
433. Advanced Painting. (0-9) Cr. 3. W.S. Prerequisite: 
333. Emphasis on experimentation in painting. 
446. Jewelry. (0-9) Cr. 3. F. W. S. SSI. Prerequisite: 24 7. 
Basic soldering, construction, forging, and vacuum-casting 
methods as they apply to specific designs in sterling 
silver jewelry. Fee. 
467. Commercial Interior Design. (0-6) Cr. 3. F.S. Pre-
requisite: 365. Advanced decorative planning; commercial 
and contract problems. 
468. Professional Interior Design Procedures. (3-0) Cr. 
3. F. Prerequisite: Credit or classification in · 467. Written 
specifications; cost of materials and general procedures 
for interior designers. 
474. Illustration for Advertising. (0-9) Cr. 3. W.S. Pre-
requisite: 370. Proficiency in media usage. Techniques and 
styles for illustration. 
484. History of Ornament. (3--0) Cr. 3. S. A study of 
historic ornament with emphasis on the arts of the past 
and their application to the present. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
500. Short Course. Cr. arr. SSL Prerequisite: Permission 
of instructor. 
Courses for Graduate Students, major or minor 
590. Special Topics. Cr. arr. F. W.S.SSI. Prerequisite: 
Bachelor's degree in applied art or evidence of satisfactory 
equivalency in the specified area. 
A. Painting and Composition. 
B. Applied Textile Design. 
C. Weaving. 
D. Ceramics. Fee. 
E. Interior Design. 
F. Advertising Design. 
G. Fashion IllUstration. 
J. Jewelry. Fee. 
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K Design in Wood 
L. Design in Metal and Enamel Fee. 
M. Art Education. 
605. Seminar. Cr. arr. F. W. S. 
699. Research. 
Architecture 
Martin D . Gehner, H ead of Department 
The Graduate Faculty 
Member: Gehner 
Associate Members: Kitzman, Kocimski, Lorr , Reed , 
Shank , Slater, Stone 
The department offers work for the degree Master 
of Architecture with major in architecture and minor 
work to students taking major work in other de-
partments. 
The master's program is designed to educate 
professional architects to work effectively within con-
temporary constraints, to comprehend continuing 
changes within our society, and to formulate concepts 
for a better human environment. Individual study 
under the guidance of a graduate committee is 
required. Professional experience following under-
graduate studies is recommended prior to admission 
to the graduate program. 
Students who are qualified to enter graduate 
college and who possess the degree Bachelor of Arts 
in architecture should receive the degree Master 
of Architecture upon successful completion of a pro-
gram of studies consisting of at least : Arch 501 
(2 er .) , 514A (4 er .); 30 credits of supporting course 
work, 54 credits of seminar, research and/ or design. 
Students who are qualified to enter graduate college 
and who possess the professional degree Bachelor 
of Architecture should receive the degree Master 
of Architecture upon successful completion of a pro-
gram of studies consisting of at least: Arch 501 
(2 er .) , 514B (4 er .); 15 credits of supporting course 
work; and 24 credits of seminar, research and/ or 
design. A minimum of 45 graduate credits m ust be 
earned at Iowa State University. 
There is no foreign language requirement for 
the degree Master of Architecture. Graduate stu-
dents with the consent of their committee may par-
ticipate in the departmental foreign studies program. 
The department also participates in the inter-
departmental program in housing (see Housing). 
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Courses for Graduate Students, minor only 
421, 422, 423. Hist.ory of Architecture IL (3-0) Cr. 3 
each. Yr. Prerequisites: 421: 323; 422: 323; 423: 421. 
The development of architecture, considering relationships 
to the site, to the surroundings, to the culture, and to the 
visual arts. Field trips. 421: Survey of the modern move-
ment from the early nineteenth century into the twentieth 
century. 422: Early North American architecture. The 
architecture of the colonies and the development of the 
Federal style. 423: The architectural philosophies and archi-
tectural criticism of the nineteenth and twentieth centuries. 
430. Freehand Drawing II. (0-6) Cr. 2 each time elected 




D. Pen and ink. 
444, 446, 447. Architectural Technologies II. (2-3) Cr. 
3 each. 444: F.W.; 446: W.S.; 447: F.W.S. Prerequisites: 
444, 446, 447: 343 and Phys 112. 447 must be taken 
concurrently with 412. 444: The luminous environment 
and electrical systems. 446: The thermal environment and 
mechanical systems, including water supply and sanita-
tion. 44 7: The acoustical environment and noise control. 
The integration of the concepts ci mechanical, electrical, 
and acoustical systems with architectural design courses, 
and with architectural concepts. 
463. Housing. (3-0) Cr. 3. F .S. Prerequisite: 362. Princi-
ples ci planning and design ci group or multiple housing 
with consideration ~iven to the social, economic, and polit-
ical factors. Field trip. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
501. Seminar. (2-0) Cr. 2. F.W.S. Prerequisite: 412. 
Investigation and organization of changing conceptual re-
lationships within and between the prclession of archi-
tecture and society. 
502. Seminar. (1-0 to 3-0) Cr. 1 to 3 each time taken. 
F.W.S. Prerequisite: 412. Synthesis, prciessional orienta-
tion, seminar discussion and lectures. Field trips, visiting 
critics, selected projects. 
514A, 514B. Design. (0-12) Cr. 4 each. F.W.S. Pre-
requisites: 514A: 412. 514B; prclessional degree. Complex 
urban architectural design problems. 
532. Advanced Tw&-dlmensional Studio. (0-6) Cr. 2 
each time taken. F.W.S. Prerequisites: 332 and 6 credits 
in freehand drawing. Advanced studies investigating visual 
effects ci color, form, media, technique, ~nd style relating 
to symbolic, decorative, and expressive statements for 
independent and architecturally related projects through 
the idiom of studio painting and two-dimensional constructs, 
utilizing industrial products, acrylic, and oil paints. No 
more than 8 credits will be allowed for the sum of credits 
taken in 332 and 532. 
533. Advanced Three-dimensional Studio. (0-6) Cr. 2 
each time taken. F.W.S. Prerequisites: 333 and 6 credits 
in freehand drawing. Emphasis on development of effective 
procedures appropriate to student selected studies in var-
ious contemporary sculptural media. Form, meaning, and 
purpose of plastic statements independent, intermediate, 
and integral with architecture. No more than 8 credits 
will be allowed for the sum ci credits in 333 and 533. 
543. Oftlce Practice. (3-0) Cr. 3. S. Prerequisites: 343, 
I Ad 365A. Contract documents, office procedure and 
r.dministration. 
581, 582, 583. Theory of Urban Design. (2-0) Cr. 2 
each. F.W.S. Prerequisites: 581: 421; 582: 581; 583: 582. 
History, theory, and problems relating to the determinants 
ci urban design. 
590. Special Topics. Cr. 1 to 5 each time taken. Pre-
requisite: Written approval of instructor and department 
head Individual research and design projects. 
Courses for Graduate Students, major or minor 
616. Research and/ or Design. (0-3 to 0-36) Cr. 1 to 12 
each time taken. F. W.S.SS. Prerequisite: Approval of major 
prclessor. Individual research and/or design pr~ects. 
Bacteriology 
William R . Lockhart, Chairman of Department 
The Graduate Faculty 
Members: Durand, Frederick, Hartman, Lockhart, 
Pattee, Quinn, Reinbold, Walker 
Associate Members: Holt, Williams 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with major 
in bacteriology, and minor work to students majoring 
in other departments. Within the major the student 
may specialize in immunology; in virology; in food, 
applied, medical, or systematic bacteriology; or in 
microbial ecology, genetics, physiology, or morphology. 
Major graduate study in veterinary bacteriology, soil 
bacterfology, and dairy bacteriology is offered in the 
departments of Veterinary Microbiology, Agronomy, 
and Food Technology, respectively. 
Specific prerequisite to major work in bacteriology 
is the completion of thorough courses in general 
bacteriology, biology, organic chemistry, and physics. 
Biochemistry, physical chemistry, and mathematics 
are advised. Minor study usually is selected from 
chemistry, biochemistry and biophysics, botany, zoo-
logy, genetics, mathematics, and statistics. 
The department also participates in the inter-
departmental programs in cell biology, immunobiology, 
and water resources. See Cell Biology, /mmunobiology 
and Water Resources. 
Candidates for the Ph.D. degree must demonstrate 
their ability to translate scientific articles from one 
modern foreign language. Language examinations are 
administered by the department . 
Courses for Graduate Students, minor only 
408. General Virology. (Biol 408, Bot 408) (3-0) Cr. 3. 
F . Prerequisite: Biol lUlA. Bacterial, plant and animal 
viruses with special reference to morphology, physical-
chemical properties, multiplication, and host responses. 
412. Food Preservation. (F Tch 412) See Food Tech-
nology. 
413. Microorganisms in Foods. (3-0 or 3-6) Cr. 3 or 5. 
W. Prerequisite: 300. The normal microbial flora ci foods; 
food infections and intoxications; microbiological indicators 
ci contamination of foods. 
414. Food, Milk, and Water Sanitation. (F Tch. 414) 
See Food Technology. 
450. Dairy Microbiology. (F Tch 450) See Food Tech-
nology. 
485. Agr&-microbiology. (Agron 485) See Agronomy. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
~25. Applied Microbiology. (3-0) Cr. 3. F. Prerequisite: 
300. Utilization <:l microorganisms in agriculture and in-
dustry. 
575. Immunology. (Imbio 575) (3-6) Cr. 5. S. Pre-
requisite: 300. Theories of immunity and immunization; 
preparation of vaccines and antisera; antigen-antibody 
reactions. 
585. Soll Microbiology and Biochemistry. (Agron 585) 
See Agronomy. 
Courses for Graduate Students, major or minor 
601, 602, 603. Advanced Bacteriology. (3-6) Cr. 5 each. 
Yr. Prerequisite: 601: Permission of instructor; 602: 601; 
603: 602. 601: Bacterial nutrition; metabolic and genetic 
control of cell function; influence <:l physical and chemical 
environment on bacteria. 602: Metabolism, biosynthetic 
and catabolic pathways; methods for study <:l metabolic 
pathways. 603: Morphology and cytology <:l the major 
groups of bacteria; principles governing the classification 
of bacteria. 
610. Special Topics. Cr. 2 to 5. Prerequisite: Permission 
<:l inst;ructor. Selected topics of current interest. 
615. Molecular Virology. (3-6) Cr. 5. S. Prerequisite: 
408 or 603. Structure, function, and genetics of viruses 
and virus-like agents; host-virus interactions. 
620. Molecular Genetics. (Gen 620) See Genetics. 
621. Bacterial Genetics. (Gen 621) (3-6) Cr. 5. F. 
Prerequisite: 603. Isolation, characterization, and uses <:l 
mutant bacteria; mechanisms of genetic exchange and 
their application to genetic and biochemical analysis of 
bacteria. 
645. Bacterial Cytology. (3-3) Cr. 4. Alt. W., offered 
1975. Prerequisite: 603. Chemical and physical structure 
of the bacterial cell; methods in microscopy of bacteria. 
656. Advanced Food Microbiology. (F Tch 656) See 
Food Technology. 
660. Systematic Bacteriolog}'. (3-3) Cr. 4. Alt. W., 
olfered 1974. Prerequisite: 603. Theories of classification; 
applications <:l molecular and numerical data; principles 
d bacteriological nomenclature. 
675. Advanced Immunology. (lmbio 675) (3-6) Cr. 5. 
Alt. F., offered 1974. Prerequisite: 575. Principles and 
methods of immunochemistry, immunogenetics, and 
immunocytology. 
678. Tissue Cell Culture Responses to Pathogens. (3-6) 
Cr. 5. Alt. F., offered 1973. Prerequisite: 603. Methods for 
tissue cell culture propagation; measurement d tissue cell 
culture metabolism; comparison of pathogen-free and in-
fected cultures. 





Jack Horowitz, Chairman of Department 
The Graduate Faculty 
Members: Applequist, Atherly, Dahm, Foss, French, 
Frorrim, Goll, Graves, Hearn, Heintz, Horowitz, 
Imsande, Metzler, Outka , Rebers, Robyt, Snyd~;: 
B.H. Thomas, Tipton, Wildman, Young 
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Associate Members: Beitz, Robson, Rougvie, J .A . 
Thomas, Warner, White 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with majors 
in biochemistry and in biophysics and minor work 
to students taking major work in other departments. 
The department also participates in the inter-
departmental programs in cell biology. (See Cell 
Biology.) 
Prerequisite to graduate work is completion of 
sufficient undergraduate work in chemistry, math-
ematics, physics, and biology. 
There is no foreign language requirement for the 
degree Master of Science. Candidates for the degree 
Doctor of Philosophy must demonstrate a reading 
knowledge of one foreign language, chosen from 
French, German, or Russian, by passing (50th per-
centile or better) the Eaucational Testing Service 
e1eamination. A foreign student whose native language 
is Chinese, French, German, Italian, Japanese, Rus-
sian, or Spanish may be excused from the foreign 
language examination. 
Courses for Graduate Students, minor only 
+304, 305. Physiological Chemistry. (3-0) Cr. 3 each. 
304: F.; 305: W. Prerequisite: Chem 335. 304: Structure 
and function of proteins; enzymology; biological mddation; 
chemistry and metabolism of carbohydrates. 305: Chem-
istry and metabolism of lipids, amino acids, nucleic acids, 
protein synthesis, and the genetic code. Not accepted for 
credit toward a chemistry, biochemistry, or biophysics 
major. 
+401. Principles d Biochemistry. (4-0) Cr. 4. S. Pre-
requisite: Credit or classification in Chem 333 or 335; 
Phys. 113 or 223. Introduction to biochemistry with empha-
sis on understanding biochemical mechanisms. Topics ln-
clu de metabolism, biopolymers, enzymes, molecular 
biology, and regulatory mechanisms. For students in phys-
ical and biological sciences, and in engineering. 
•404, 405, 406. Biochemistry. (3-0) Cr. 3 each. Yr. 
Prerequisite: Chem 335; Chem 336 recommended A 
general biochemistry course intended primarily for stu-
dents in biology, agriculture, and home economics, with 
emphasis on intermediary metabolism and the biochem-
istry <:l higher organisms. 404, 405: Catalysis, bioener-
getics, chemistry of biological materials, intermediary 
metabolism and synthesis of biopolymers. 406: Structure, 
function, and synthesis d DNA and RNA; protein bio-
synthesis; metabolic regulation in procaryotic and eucary-
otic organisms. 
461. Introduction to Biophysics. (3-0) Cr. 3. F. Prereq-
uisite: Chem 115 or 142 or 148, Phys 113 or 223. Ideas 
and methods used in biophysics to attack fundamental 
biological problems. A study of several currently active 
research areas such as molecular genetics, contractility, 
nerve conduction and vision. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
501, 502, 503. General Biochemistry. (4-0) Cr. 4 each. 
Yr. Prerequisite: Courses in analytical chemistry, organic 
chemistry (Chem 333 or 335) and physical chemistry 
(Chem 322 or 325 or 494). Concurrent enrollment in 
physical chemistry may be permitted with consent d in-
structor. Chemical composition of. living matter and the 
chemistry of life processes. For graduate students in bio-
chemistry and biophysics, and advanced undergraduates 
in chemistry and for other qualified students desiring a 
rigorous course. 
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511, 512. Laboratory In General Biochemistry. (1-6) 
Cr. 3 each. 511: F.; 512: W. Prerequisite: 511: 4011 or 405, or credit or classHlcation in 501; 512: 511. Moaern 
techniques of biochemical research. 
521. Radlobiochemlstry. (1-6) Cr. 3. W.S. Prerequisite: 
Chem 426, permission of instructor. Heinz, White. A lab-
oratory course in biochemical uses of radioisotopes. Basic 
counting techniques, dilution techniques, determination of 
position of label, elucidation of reaction mechanisms. 
527, 528. Advanced Cell Biology. (C Bio 527, 528) 
See Cell Biology. 
561, 562. Biophysical Methods. (3-0) Cr. 3 each. 561: 
W.; 562: S. Prerequisite: Fundamental training in biology, 
physics, calculus, organic and physical chemistry, per-
mission of instructor. Foss, Rougvie. Optical techniques: 
spectroscopy and spectrophotometry, birefringence, optical 
rotation, light scattering, etc. Methods for the study of 
macromolecules: viscosity, diffusion, ultracentrifugation, 
electrophoresis, X-ray diffraction. 
571, 572. Laboratory in Biophysics. (0-6) Cr. 2 each. 
571: W.; 572: S. Prerequisite: Permission of instructor. 
Foss, Rougvie. To accompany 561, 562. 
574. Microscopy. (3-0) Cr. 3. S. Prerequisite: Permission 
d instructcr. Outka. Principles, methods, and applications 
d light and electron microscopy. Light optics including 
phase contrast, fluorescence, and polarization. High reso-
lution electron optics. Specimen preparation. Photography. 
575. Laboratory In Microscopy. (0-6) Cr. 2. S. Pre-
requisite: Credit or classification in 574. Outka. Practical 
experience in microscopy. Designed to be taken concur-
rently with 574. 
581, 582. Seminar. (1-0) Cr. 1 each. 581:" F.; 582: W. 
Prerequisite: Permission of instructor. Short talks and 
discussion by students on assigned topics. For entering 
graduate students and qualified seniors. 
590. Special Topics. Cr. arr. 
Courses for Graduate Students, major or minor 
*60L Advanced Biochemistry. Cr. 1 to 3 each time 
taken. F.W.S. Prerequisite: 50f, and permission of in-
structor. 
A. Lipids. 
B. Protein Chemistry. 
C. Mechanism of Enzyme Action. 
D. Nucleic Acid Structure and Function. 
E. Biochemical Regulation. 
F. Coenzymes and Bio-organic Mechanisms. 
G. Physical Biochemistry. 
H. Developmental Biochemistry. 
I. Recent Developments. 
*622. Carbohydrate Chemistry. (3-0) Cr. 3. SS. French. 
Prerequisite: Permission of instructor. Chemical behavior 
and enzymic relationships of sugars and polysaccharides. 
661. Advanced Blophrics. (3-0) Cr. 3 each time taken. 
F. Prerequisite: Permission ri instructor. Study ri topics in 
biophysical research such as molecular genetics, muscle 
contraction and motility, nerve conduction, vision, hearing, 
photosynthesis, fine structure ri biological systems, radia-
tion biology, new or advanced techniques, and macro-
. molecular physics and chemistry. 
670. Molecular Biology m Muscle. (An S 670) See Ani-
mal Science. 
681. Advanced Seminar. (1-0) Cr. R. F.W.S. 
A. Student Presentations. 
B. Staff and Visitor Presentations. 
698. Seminar in Cell Biology. (C Bio 698) See Cell 
Biology. 
699. Research. Prerequisite: Permission of staff member 
concerned 
• Administered by the College ri Agriculture. Courses not 
marked by an asterisk are administered by the College 
ri Sciences and Humanities. 
+The department recommends that only one d the follow-
ing courses be used for graduation credit: 301, 304, 401. 
Biology 
Advisory Committee: Robert G. Franke, Chairman; 
C. Clark Bowen, Warren p. Dolphin, Earle B. 
Doershug, Jewett Dunham, John G. Holt, George 
Knaphus, Clifford E. LaMotte, John A. Mutchmor, 
Larry D. Wing, Ruth B. Wildman, Carol Warner. 
A nonthesis Master of Science degree in general 
graduate studies (biology) is offered for teachers 
who wish to broaden and supplement their training 
in biology and related areas. (See General Graduate 
Studies. ) This program is intended to strengthen the 
biological background of candidates without requiring 
the specialized thesis research of the traditional mas-
ter ' s degree. Forty-five graduate credits, earned during 
the academic year or cf uring the summer, are re-
quired for the degree . A student's program, which 
is cooperatively designed to fit the student's pro-
fessional needs, consists of courses in three major 
subject matter areas. A written report based on 
field, laboratory, or library research is expected. 
In addition to the nonthesis degree in general 
graduate studies (biology), graduate research leading 
to the master's degree or the Doctor of Philosophy 
is offered in each of the departments of biological 
science. Interdepartmental graduate programs in cell 
biology, immunobiology, and water resources also 




Neal R. Cholvin, Chairman 
The Graduate Faculty 
Members: Cholvin, Gillette, Pearson, Seagrave, Young 
Associate Members: Carlson, Brockman, Engen, Magil-
ton, Potter, Swift, Van Gelder 
Work is offered for the degrees Master of Science 
and Doctor of Philosophy with major in biomedical 
engineering, and minor work for students takin~ 
major work in other areas. Prerequisite to major 
and minor work in the interdepartmental program 
of biomedical engineering is an undergraduate degree 
in one of the fields of engineering, life sciences, 
physical sciences, or a professional degree in one 
of the fields of medicine. Depending upon the in-
dividual's background, the major student will usually 
elect minor work in at least one of the following 
curricula: veterinary anatomy, biochemistry and bio-
physics, chemical engineering, computer science, 
electrical engineering, engineering mechanics, math-
ematics, mechanical engineering, veterinary anatomy, 
veterinary clinical sciences, veterinary physiology, 
psychology, or zoology. All students are encouraged 
to obtain previous background knowledge of organic 
chemistry, calculus, beginning differential equations, 
and physics. There is no foreign language requirement 
for either the Master of Science degree or the Doc-
tor of Philosophy degree. 
The program of formal courses taken by students 
will be oriented toward developing proficiency in 
research in the interdisciplinary field. Selected back-
ground as well as advanced course work from other 
related disciplines will be taken in coajunction with 
appropriate biomedical engineering course topics . The 
program of formal courses will vary, depending upon 
the background and interests of the student, and 
will be determined in consultation with the student's 
committee. 
In addition to the courses described later, the 
following courses are recognized to have strong bearing 
on studies in biomedical engineering: 
An S 506 
B & B 461, 561, 562, 574, 575, 661 
C Bio 428, 527, 528 
Ch E 520, 554, 555, 556, 631, 632, 633 
C E 418, 425, 516 
Com S 447, 451, 452, 453, 484 
E E 313, 314, 404, 410, 411, 412, 425, 426, 436, 
446, 475, 505, 506, 507, 508, 509, 531, 532, 
533, 550, 551, 552, 565, 566, 567, 577, 578, 
579, 582, 591, 592, 593, 677, 678, 679, 691, 
692, 693 
E M 420, 504, 505, 506, 514, 517, 530, 544, 548, 
571 
Math 407, 408, 521, 522, 523 
Nuc E 507, 535, 684, 685, 686 
Stat 401, 402 
V An 510, 511, 590A 
V Phys 367, 368, 510, 512, 513, 661, 667, 668 
Zool538, 550, 650,655 
Courses Primarily for Graduate Students , 
major or minor, open to qualified under-
graduates 
521. Electrical Circuits for BiomedicalEnRineering. (2-0) 
Cr. 2. W. Prerequisite: EE 441, credit or Classification in 
E E 445. Introduction to concepts cl frequency response, 
bridge circuits, and transformers. 
522. Electrical Circuits and Systems for Biomedical 
Engineering. (3-3) Cr. 4. S. Prerequisite: 521, EE 445. 
Analysis and synthesis cl electronic instrumentation and 
systems for biomedical engineering. Differential and DC 
amplifiers, electrical noise and filters, feedback, and 
stability. 
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535. Biomedical Applications of Heat andMass Transfer. 
(3-0) Cr. 3. W. Prerequisite: 561, EM 420. The principles 
c:l. heat and mass transfer applied to biomedical problems. 
Applications in the study c:l. physiology and in the design 
and operation c:l. artificial organs. 
561, 562, 563. Comparative Mammalian Anat.omy and 
Physiology. (V An 561, 562, 563) (V Phys 561, 562, 563) 
561: (3-3) Cr. 4. F.; 562: (4-3) Cr. 5. W.; 563: (3-3) Cr. 4. 
S. Prerequisite: 561: Credit or classification in B & B 304; 
562: 561, credit or classification in B & B 305; 563: 562. 
Integrated teaching approach for graduate students who 
have had little or no previous training in anatomy and 
physiology. Designed for students in animal nutrition, 
biochemistry, en~neering, food and nutrition, psychology, 
and other biological sciences. 561: Cellular structure and 
function, nervous system, sensory systems, muscle sys-
tems. 562: Cardiovascular system, respiration, acid-base 
balance, excretion. 563: Digestion, metabolism, reproduc-
tio_n, and endocrine systelJ!s. 
571. Theory and Techniques ol Biological Instrumenta-
tion. (3-0) Cr. 3. W. Prerequisite: 563, Math 321. Char-
acteristics d. biological signals, transducers, error and 
artifact suppression, biological data acquisition and pro-
cessing systems. 
572. Simulation of Biological Systems. (3-3) Cr. 4. S. 
Prerequisite: 522, 563, Math 321. Theory and oreration 
d. analog computers. Development cl mathematica models 
for biological control systems and application of analog 
computers to the simulation of these systems. 
590. Special Topics. Cr. 1 to 5 as arranged Prereq-
uisite: Permission of instructor. Investigation cl problems 
d. special interest in biomedical engineering. 
593. Advanced BioloRical System Simulation. (3-0) Cr. 3. 
F. Prerequisite: 572. Selected simulation topics of current 
interest in biomedical engineering. 
600. Seminar. (1-0) Cr. 1. As arr. 
661. Biomedical Data Processing. (3-0) Cr. 3. S. Pre-
requisite: 522. Digital data acquisition systems used in 
biomedical research, hardware, data reduction algorithms, 
digital filters. 
665. Information Processing in Living Systems. (3-0) 
Cr. 3. S. Prerequisite: 522. Nervous and neuron network 
models, information processing in living systems, artificial 
intelligence and pattern recognition. 
699. Research. 
Botany and Plant 
Pathology 
Frederick G . Smith, Head of Department 
The Graduate Faculty 
Members: Anderson, Bowen, Browning, Dodd, Dun-
leavy, Horner, lsely, Lersten, McNabb, Nevins, 
Norton, Pohl, Simons, Smith, Staniforth, Tiffany, 
Wallin, Wooten 
Associate Members: Burris, Epstein, Farrar, Foley, 
Franke, LaMotte, Landers, Martinson, Stewart, 
Wildman 
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The department offers work for the degrees Master 
of Science and Doctor of Philosophy with majors 
in botany or plant pathology, and minor work for 
students majoring in other departments . Within the 
botany major one of the following areas of special-
ization may be designated: aquatic plant biology, 
cytology, ecology, economic botany, morphology, 
mycology, physiology, or taxonomy. A Master of 
Science noJlthesis option is available. 
The department also participates in the inter-
departmental programs of cell biology and water 
resources. See Cell Biology and Water Resources. 
Students entering graduate programs in the depart-
ment should have a basic background in the physical, 
biological, and mathematical sciences as well as 
adequate preparation in English and one foreign 
language where appropriate . 
There is no foreign language requirement for the 
degree Master of Science. For the degree Doctor 
of Philosophy in botany, the minimum requirement 
is one foreign language. For the degree Doctor of 
Philosophy in plant pathology, the requirement is 
established by the student's advisory committee. 
Courses for Graduate Students, minor only 
320. Plant Physiology. (3-6) Cr. 5. S. Prerequisite: 107; 
Chem 334 or B &B 301. Nevins. Application of elemen-
tary physical and biological principles to the understanding 
of plant processes involved in assimilation, metabolism, 
and regulation d growth and development. Experimental 
approach emphasized The department recommends that 
credit in both 310 and 320 not be applied toward grad-
uation. 
404. Plant Anatomy. (2-6) Cr. 4. F. W. SSI. or II. Pre-
requisite: 107. Lersten. Structure and development of veg-
etative and reproductive organs of vascular plants, with 
emphasis on angiosperms. Includes introduction to basic 
microtechnique. 
*407. Principles d Plant Pathology. (2-4) Cr. 4 . F.S. 
Prerequisite: 310 or 320. Principles underlying the nature 
and control d plant diseases. 
408. General Virology. (Bact 408) See Bacteriology. 
*416. Forest Pathology. (For 416) (2-6) Cr. 4. S. Pre-
requisite: 310 or 320. -McNabb. Nature and control d 
forest and shade tree diseases. Weekend field trips in 
northern and eastern Iowa. For satisfactory-fail credit 
only. 
*417. Wood Deterioration. (For 417) (2-6) Cr. 4. Alt. 
W .• offered 1975. Prerequisite: 310 or 320. McNabb. Decay 
and stains of wood, including forest product pathology. 
Field trips to local woods and lumber yards. For satis-
factory-fall credit only. 
424. Plant Ecology. (2-4) Cr. 4. F.S.SSI. Prerequisite: 
203 or 306; Biol 309. Landers. Vegetation structure and 
function in relation to environment, community classifica-
tion, succession, techniques, management of local vege-
tation, field trips. 
428. Cell Biology. (C.Bio. 428) See Cell Biology. 
*438. Seed Biology. (Agron 438) (2-2) Cr. 3. Alt. W., 
offered 1975. Prerequisite: 310 or 320. Burris. Physiolo-
gical aspects of seed development, maturation, longevity, 
and germination; ecological and agricultural implications 
of seed biology. 
•Administered by the College of Agriculture. Courses not 
marked by an asterisk are administered by the College 
d Sciences and Humanities. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
500 Biology of. Algae. (3-3) Cr. 4 . F.(SSI. Lakeside 
Lab.) Prerequisite: Fifteen credits in biological science. 
Dodd Role d algae in freshwater habitats, environmental 
factors affecting growth and reproduction, introduction to 
morphology of major groups of algae. Field trips. May be 
taken at Iowa Lakeside Laboratory with written permis-
sion of instructor. 
505. Morphology ol the Embryophyta. (3-6) Cr. 5. S. 
Prerequisite: Fifteen credits in biological science including 
107. Farrar. Morphology, reproduction, and evolutionary 
trends in the bryophytes, pteridophytes, andgymnosperms. 
Modern concepts d phylogeny; origin d embryophytes; 
origin of angiosperms. 
506. Principles of. Mycology. (2-6) Cr. 4. F. Prerequisite: 
Fifteen credits in biologicaf science. Tiffany. Morphology, 
cytology, and physiology d fungi; their relation to agri-
culture and industry. 
511. Plant Nutrition. (3-0) Cr. 3. F . Prerequisite: 320, 
Phys 112, Chem 335. LaMotte, Nevins, Stewart. Mineral 
nutrition, water relations, and translocation in vascular 
plants. 
512. Plant Growth Regulation. (3-0) Cr. 3. W. Prereq-
uisite: 320, Chem 335. LaMotte. Vascular plant growth, 
correlative phenomena in development, and bormones in-
volved in their regulation. 
513. Plant Metabolism. (3-0) Cr. 3. S. Prerequisite: 
320, Phys 112, Chem 335. Nevins, Stewart. Photosyn-
thesis, respiration and other aspects of metabolism in 
plants. 
514. Plant Morphe>genesls. (3-0) Cr. 3. S. Prerequisite: 
320, 404. Horner, LaMotte. Causal mechanisms under-
lying patterns cJ. development. 
517. Physiological Methods and Techniques. (0-6 or 9) 
Cr. 2 or 3. F. Prerequisite: Credit or classification in 511, 
or 512, or 513. Nevins. Research methods and techniques 
in plant physiology. Permission of instructor required for 
2-credit option. 
527, 528. Advanced Cell Biology. (C Bio 527, 528) 
See Cell Biology. 
• 541. Epidemiology and Control of. Plant Diseases. (3-3) 
Cr. 4 . F. Prerequisite: 407. Browning. Environmental and 
genetic control of disease development; theories cJ. man-
aging resistance genes and cultural practices to maximize 
natural control processes. Not for graduate majors in 
plant pathology. 
546. Ecology ol Aquatic Fund. (2-6) Cr. 4 . Alt. W., 
cifered 1974. Prerequisite: 506. 'I'Iffany. Aquatic fungi and 
their roles in fresh-water habitats. Procedures for collection, 
culture, and identification. 
551. Mosses and liverworts. (2-3) Cr. 3. Alt. S., cifered 
1974. Prerequisite: Fifteen credits in biological science. 
Lersten. Biology of the mosses and liverworts; collection 
and identification of field material. 
552. Pteridology. (2-3 ) Cr. 3. Alt. SSII., offered 1974. 
Prerequisite: Fifteen credits in biological science. Farrar. 
Morphology, taxonomy, and ecology of the lower vascular 
plants with special emphasis on the ferns . Analysis of 
current research. Field trips. 
553. Sexual Reproduction in Flowering Plants. (2-3) Cr. 
3. Alt. S., cifered 1975. Prerequisite: Fifteen credits in 
biological science. Lersten. Development d reproductive 
structures; fertilization; embryo and seed development. 
558. Paleobotany. (2-3) Cr. 3. Alt. W., offered 1974. 
Prerequisite: Fifteen credits in biological science. Farrar. 
Introduction to morphology, identification, and phylogeny 
of fossil plants from Pre-Cambrian to present. 
559L. Field Biology cl Lower Green Plants. (See list 
of courses offered at the Iowa Lakeside Laboratory.) 
564. Aquatic Plants. (2-6) Cr. 4. F. Prerequisite: 306. 
Wooten. Taxonomy, ecology, and morphological speciali-
zations d aquatic plants, with emphasis on vascular plants. 
Field trips. 
*574. Plant Nematology. (3-3) Cr. 4. F. Prerequisite: 
407 or 416 or 417. Norton. Morphology, anatomy, and life 
cycles d commonly encountered plant-parasitic nematodes; 
symptom expression; control; concepts. 
575. Field M_ycology. (2-6) Cr. 4 each time taken. SSL 
1975. (SSII. 1974. Lakeside Lab.)Prerequisite:Ninecredits 
in botany. Tiffany. Collection and taxonomy d fungi and 
relation d their occurrence to environmental factors. Prep-
aration and utilization of mycological exsiccati. Field trips. 
May be taken at Iowa Lakeside Laboratory with written 
permission of instructor. 
580L. Ecology and Systematics of Diatoms. (See list 
of courses offered at the Iowa Lakeside Laboratory. ) 
584. Advanced Plant Ecology. (2-3) Cr. 3. F. Prereq-
uisite: 424. Landers. Theories and approaches to the study 
d vegetation from Clements to the most recent authors; 
plant succession and community stability. Field trips . 
590. Special Topics. Cr. 2 to 5 each time taken. Pre-
requisite: Fifteen credits in botany, permissionriinstructor. 
A. Morphology. 
B. Physiology. 
•c. Plant Pathology. 
D. Mycology. 
E. Taxonomy. 
F. Plant Ecology. 
G. Economic Botany. 
J. Cytology. 
K. Aquatic Plant Biology. 
*691. Advanced General Plant Pathology. (4-3) Cr. 5. F. 
Prerequisite: 404, 407, 506, 509, 574; 5fl or 512 or 513, 
Bact 300, Gen 350, and credit or classification in Stat 
401. Representative plant diseases, plant disease concepts 
and processes, and literature review. 
*592. Host-Parasite Interactions. (4-3) Cr. 5. Alt. W., 
~ered 1974. Prerequisite: 591. Physiological and morphol-
ogical aspects d plant disease. 
*593. Epidemiology d Plant Diseases. (4-3) Cr. 5. Alt. 
W., offered 1975. Prerequisite: 591, Stat. 402. Interactions 
between and among host populations, parasite populations, 
and the environment. 
594. Phytogeography. (0-6 and two weekend field trips.) 
Cr. 3. F. Prerequisite: Fifteen credits of biological science, 
including Bot 306; historical geology recommended. Pohl. 
History and nature of. the principal vegetationalformations, 
particularly of North America. Origins d vascular flora; 
the Arcto-tertiary flora; tertiary floras d the eastern and 
western U.S.; origins d grassland and desert floras; Pleisto-
cene and recent floristic history of the North American 
vegetation. 
596. Agrostology. (2-4) Cr. 4. W. Prerequisite: 306. Pohl. 
Morphology, classification, and identification of grasses; 
utilization cl grasses in agriculture and grazing. 
•Administered by the College of Agriculture. Courses not 
marked by an asterisk are administered by the College 
d Sciences and Humanities. 
Courses for Graduate Students, major or minor 
605. Cytogenetics. (Gen 605) See Genetics. 
624. Physiology ~ Fungi. (3-0) Cr. 3. Alt. W., dfered 
1974. Prerequisite: 506. Smith. Special physiology of fungi; 
nutrition, metabolism, growth, and toxicology. 
629. Fine Structure of Plant Cells. (3-0) Cr. 3. S. Pre-
requisite: 404; C Bio 428 or 528. Horner and Wildman. 
Structure and function d cells and cellular components 
at various levels of. evolutionary development. 
641, 642, 643. General Mycology. (2-6) Cr. 4 each. 
Alt. yr., ol.fered 1974-75. Prerequisite: 407 or 416 or 417. 
Tiffany. Taxonomy, morphology, and phylogeny of slime 
molds and fungi (phycomycetes, ascomycetes, fungi im-
perfecti, and basidiomycetes). 
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679, 680. Microscopy I and II. (2-9) Cr. 5 each. 679: F.; 
680: W. Prerequisite: 679: 310 or 320, 404, permission of 
instructor; 680: 679. Horner. Current theories and meth-
ods encompassing light and electron microscopy. Chemical 
and physical preparations of specimens, qualitative and 
quantitative cytochemistry and histochemistry, autoradio-
graphy, microphotography, and ancillary techniques. 
*691. Advanced Plant Pathology. (2-0 or 0-6) Cr. 2 each 
time taken. Prerequisite: PermisslOn of instructor. 
A. Diseases Caused by Bacteria. Dunleavy. 
B. Plant Nematology. Norton. 
C. Forest Tree Diseases. McNabb. 
D. Laboratory in Virology. 
E. Toxicology. 
F. Clinical Diagnosis. 
G. Soil-Borne Plant Pathogens. Martinson, Tiffany. 
H. Use of Host-resistant Genes. Browning. 
695. Advanced Plant Taxonomy. (2-3) Cr. 3. S. Pre-
requisite: 306, Gen. 350. Isely. Literature and philosophy 
of plant classification, processes of speciation in higher 
plants, sources and interpretation d data, research meth-
ods, and plant nomenclature. 
698. Seminar. Meetings of. botany staff and students to 
discuss recent literature and problems under investigation. 
A. Morphology. 
B. Plant Physiology. 
•c. Plant Pathology. 
D. For all staff and students in botany and plant 
pathology. 





• C. Plant Pathology. 
D. Mycology. 
E. Taxonomy. 
F. Plant Ecology. 
G. Economic Botany. 
J. Cytology. 
K. Aquatic Plant Biology. 
•Administered by the College of Agriculture. Courses not 
marked by an asterisk are administered by the College 
of Sciences and Humanities. 
**Courses Offered at the Iowa Lakeside 
Laboratory 
424L. Plant Ecology. (8-24) Cr. 8. SSII. Prerequisite: 
203 or 306; 309. Vegetation structure and function in 
relation to environment; community classification; succes-
sion; techniques; management of local vegetation; field 
trips. 
490. Special Problems. (See preceding section). 
500L. (L:l09) Biology of Ablae. (8-24) Cr. 8. SSL Pre-
requisite: Fifteen credits in biological science. Dodd Role 
d algae in fresh-water habitats; environmental factors 
affecting growth and reproduction; introduction to mor-
phology d major groups d algae. Field trips. 
559L. Field Biology of Lower Green Plants. ( 8-24) Cr. 8. 
Alt. SSL, offered 1975. Prerequisite: Fifteen credits in bio-
logical science. Farrar. Collection and identification of 
mosse'!t liverworts, club-mosses, quillworts, horsetails, and 
ferns. .Kelation of their occurrence and morphology t.o en-
vironmental factors. Analysis of microclimates and micro-
habitats. Field trips. 
564L (L:124). Aquatic Plants. (8-24) Cr. 8. SS. Pre-
requisite: 306. Wooten. Taxonomy, ecology, and morpho-
logical specializations of aquatic plants, with emphasis on 
vascular plants. Field trips. 
575L (L:115). Field Mycology. (8-24) Cr. 8. SSII., 
offered 1974. Prerequisite: Nine credits in botany. Tiffany. 
Collection and taxonomy of fungi and relation of their 
occurrence t.o environmental fact.ors. Preparation and use 
of mycological exsiccati. Field trips. 
32 The Graduate College 
580L (L: 117). Ecology and Systematics rl Diatoms. 
(8-24) Cr. 8. SSH. Prerequisite: Fifteen credits d biological 
science. Field experience in the study d fresh-water dia-
toms. Environmental factors affecting growth and distri-
bution are stressed. Techniques, collection, and preparation 
d diatom samples. 
590. Special Topics. (See preceding section.) 
590NL (L:105). Plant Taxonmny. (8-24) Cr. 8. SSI. 
Prerequisite: Fifteen credits in biological science. Basic 
principles of classification and wolutlon d vascular plants. 
Taxonomic tools, techniques, and the native flora. Group 
projects. 
590PL (L:106). Florlstlc Botany. (8-24) Cr. 8. SSII. 
Prerequisite: Fifteen credits in biological science. Floristic 
studies d the plant communities d the region. Emphasis 
on association of vascular plants into communities, their 
habitats, and their phytogeography. Individual and group 
projects. 
699. Research. (See preceding section.) 
••written permission d the instructor ls prerequisite to 
all courses dfered at the Iowa Lakeside Laboratory. For 
current information concerning courses, registration, and 
housing, see the annual Iowa Lakeside Laboratory Bulletin. 
This bulletin ls usually available from participating depart-
ments after February 15. Numbers beginning with Lindi-
cate numbers used by the University of Iowa. 
Cell Biology 
(Interdepartmental Program) 
Harry T. Horner, Acting Chairman 
The Graduate Faculty 
Advisory Committee: J. Carithers, W. D. Dolphin, D. 
Goll, H.T. Horner, Jr., D.E. Outka, P.A. Pattee, 
J. Stadler, W.G. VanMeter 
Work is offered for the degrees Master of Science 
and Doctor of Philosophy with major in cell biology 
under an interdepartmental cooperative arrangement. 
Minor work is offered to students taking major work 
in other departments. 
Facilities and qualified staff exist in these depart-
ments for fundamental research in viral, procaryotic, 
and eucaryotic systems, and from the level of molec-
ular biology and genetics to the cellular and orga-
nismal levels. 
A student majoring in cell biology will choose 
a major professor from the graduate faculty . They 
will develop a program of study with the guidance 
of a committee nominated by the advisory committee 
and appointed by the dean of the Graduate College. 
Language requirements will be determined by the 
student's program of study committee. 
Because of the interdisciplinary nature of cell 
biology, many different courses may be applicable 
to the student's program of study. A student is 
referred to the various physical, chemical, and bio-
logical listings in several departments and the fol-
lowing partial listing of courses that relate directly 
to cell biology. 
An Sci 670; Bact 408; 575; 601, 602, 603; 615; 
621; 645; 675; and 680; B & B 404, 405, 406 
(or 501, 502, 503); 461; 511; 521; 561, 562; 574, 
575; and 601; Bot 512, 513; 514; 629; 679, and 
680; Food Tech 547; Gen 605, 615; 619, and 620; 
V An 511; V Pa 653; V Phy 367, 368; -512, 513; 
667, and 668; VMPRM 626 and 629; Zool 529; 
538; 639; and 650. 
In addition, various departments offer a special 
topics course listed as 590. 
Courses for Graduate Students, minor only 
428. Cell Biology. (Biol 428, Bot 428, Zool 428) (3-0 
or 3-3) Cr. 3 or 4. F. Prerequisite: Fifteen credits In the 
biological sciences; organic chemistry. Permission of in-
structor for enrollment in laboratory. Viles. Biological or-
ganization and function at the cellular level. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
527, 528. Advanced Cell Blolqiy. (B &B 527 528; 
Bot 527, 528; Zool 527, 528) (3-6) Cr. 5 each. 527: F.; . 
528: W. Prerequisite: 527: Permission d instructor; 528: 
527. Bowen, OUtka, Viles. Structure and function d cyto-
plasm and nucleus; molecular architecture d intracellular 
differentiation. 
590. Special Topics. Cr. var. Prerequisite: Permission 
d instructor. 
Courses for Graduate Students, major or minor 
698. Seminar In Cell Biology. (Bact 698, B &B 698, 
Bot 698E, Gen 698, Zool 698) (1-0) Cr. 1. F.W.S. Pre-
requisite: Permission of instructor. 
699. Research. 
Ceramic Engineering 
David R. Wilder, Head of Department 
The Graduate Faculty 
Members: Berard, Dodd, Hunter, McGee, Wilder 
Associate Members: Jones, Rosauer 
The department offers work for the degrees Master 
of Science, Master cl Engineering, and Doctor cl 
Philosophy with major in ceramic engineering, and 
minor work to students taking major work in other 
departments. 
Prerequisite to major graduate work is the comple-
tion of a curriculum in ceramic engineering, ceramic 
technology, engineering, or physical science equivalent 
to that required of undergraduate students at this 
institution. 
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There is no foreign language requirement for ihe 
degree Master of Science or Master of Engineering. 
For the degree Doctor of Philosophy the foreign 
language requirement may be met in one of the 
following three ways: (1) A score of at least 400 
in each of two Educational Testing Service foreign 
language examinations (French, German or Russian); 
(2) A score of at least 600 in one Educational Test-
ing Service foreign language examination (French, 
German or Russian); (3) One year of formal course 
work (nine quarter hours) in either French, German, 
or Russian with a grade of at least C may be sub-
stituted for an Educational Testing Service score of 
400; two years of formal course work (18 quarter 
hours) for an Educational Testing Service score of 
600 . 
Courses for Graduate Students, minor only 
341. High-Temperature Processes. (3-3) Cr. 4. F. Pre-
requisite: 233. Use of high-temperature treatment to effect 
atomic transport and densification through sintering and 
vitrification. Prediction of final fired structure by means 
cl. phase equilibrium diagrams. 
342. Vitreous State. (3-3) Cr. 4. W. Prerequisites: Chem 
142, Phys 223. Theory of vitreous state in ceramic 
glasses. Glass-forming reactions. Relationship cl. properties 
to composition and processing. 
343. Electronic Ceramics. (3-0) Cr. 3. S. Prerequisite: 
221; credit or classification in EE 445. Fundamentals of 
semiconductivity, dielectricity, and magnetism in ceramic 
materials. 
361. Mlcrostructure of Ceramic Materials. (1-6) Cr. 3. F. 
Prerequisite: 233. Characterization cl ceramic materials 
from information obtained by microscopy and X-ray 
analysis. 
411. Ceramic Industries I. (3-0) Cr. 3. F. Prerequisite: 
342. Relationship of composition, crystal structure, fabri-
cation techniques, and thermal processing to the properties 
of whitewares and technical ceramics. 
412. Ceramic Inmstries II. (3-0) Cr. 3. W. Prerequisite: 
351. Manufacture, properties, uses, performance, and test-
ing cl basic, neutral, and acid refractories. 
413. Ceramic Industries III. (3-0) Cr. 3. S. Prereq-
uisite: 342. Plant layout, frocessirig, economic aspects, 
and structure cl the ename and glass industries. Inspec-
tion trip to porcelain enamel plant. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
512. Ceramic Technology. (3-0) Cr. 3. Offered as arr. 
Prerequisite: Permission of instructor. Physics and chem-
istry cl inorganic glasses. Relationship of. properties to 
composition and structure. Devitrified glasses. Melting, 
fining, and annealing. 
513. Ceramic Technology. (3-0) Cr. 3. Offered as arr. 
Prerequisite: 343 or permission of instructor. Semicon-
ducting, dielectric, and magnetic properties of ceramic 
materials and their interpretation with respect to comp~ 
sition and crystal structure. 
514. Electron Microscopy cl. Inorganic Materials. (2-6) 
Cr. 4. Offered as arr. Prerequisite: Phys 223. Electron 
optical analysis of materials including transmission elec-
tron microscopy, scanning electron microscopy, and elec-
tron microprobe analysis. X-ray micr~analysis and various 
electron diffraction modes. Specimen preparation methods 
for inorganic materials. 
516. Defects in Crystalline Ceramics. (3-0) Cr. 3. Of-
fered as arr. Prerequisite: Major in ceramic engineering. 
Thermodynamics of point defects in ceramic crystals. Con-
trol cl point defect concentration by stoichiometry, doping, 
and atmosphere. 
521. Diffusion in Ceramic Systems. (3-0) Cr. 3. Offered 
as arr. Prerequisite: Permission of. instructor. Phenomen~ 
logical and mechanistic approaches to diffusion in ionic 
solids. Diffusion measurements. Ionic conductivity. 
532. Theory and Pr~rtles cl. Collcidal and Related 
Ceramic Materials. (3-3) Cr . 4 . Offered as arr. Prereq-
uisite: Permission d instructor. Fundamentals of. colloidal 
phenomena as applied to ceramic systems, including theory 
of deflocculation, rheology, and measurements. 
590. Special Topics. Cr. arr. Prerequisite: Permission 
of instructor. 
Courses for Graduate Students, major or minor 
611. Mechanical Properties cl. Ceramic Materials. (3-0) 
Cr. 3. Offered as arr. Prerequisite: 516. Fundamentals cl 
the elastic, anelastic, and plastic properties cl. ionic and 
covalent solids. Mechanical properties. Dislocations in ionic 
and covalent crystals. 
612. Kinetics of Ceramic Processes. (3-0) Cr. 3. W. 
Fundamentals of solid reactions occurring at elevated 
temperatures. Sintering, vitrification, diffusional mechan-
isms and effects, reaction rate theory. 
613. Measurements in High Temperature Systems. (3-0) 
Cr. 3. S. Theory, limitation, and problems of analysis d 
measurements at elevated temperatures. Furnaces and 
techniques for determination of mechanical, physical, struc-
tural, and chemical properties of ceramic materials at 
elevated temperatures. 
618. Crystal Chemistry cl. Ceramic Materials. (3-0) 
Cr. 3. Offered as arr. Fundamentals of crystal chemistry 
and the systematic study of. the structures of the ceramic 
materials. 
619. Phase Equilibria of Ceramic Systems. (3-0) Cr. 3. 
S. Prerequisite: 618. Phase equilibria of the ceramic and 
closely related systems. 
699. Research. 
Chemical Engineering 
and Nuclear Engineering . 
George Burnet, Jr., Head of Department 
The Graduate Faculty 
Members: Abraham, Arnold, Bautista, Boylan, Burk-
hart, Burnet, Larson, Pulsifer, Seagrave, Sheeler, 
Shuck, Stevenson, Tsao, Wheelock 
Associate Members: Hill, Jolls, Stevens, Ulrichson. 
The department offers work for the degrees . Master 
of Science, Master of Engineering, and Doctor of 
Philosophy with major in chemical engineering, and 
minor work to students taking major work in other 
departments. 
Prerequisite to major graduate work is t}:ie com-
pletion of an undergraduate curriculum substantially 
equivalent to that offered in chemical engineering 
at this institution. 
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There is no foreign language requirement for the . 
degrees Master of Science, Master of Engineering, 
or Doctor of Philosophy. 
The department also participates in the inter-
departmental program of water resources. (See Water 
Resources.) 
Courses for Graduate Students, minor only 
351. Multistage Operations. (4-0) Cr. 4. F. Prerequisite: 
202. Application of principles in 201 and 202 and physical 
chemistry to multistage processes for separation of chemical 
components. Equilibrium stage analysis of distillation, ex-
traction, evaporation and crystallization. Problems involv-
ing desi~ and operation of multistage process equipment 
are considered 
352. Momentum 'Transport Operations. (4-0) Cr. 4. W. 
Prerequisite: 202, Math 213, Phys 221. Concepts of mo-
mentum and mechanical energy transport in fluids are 
studied by examining problems related to fluid friction 
viscosity, piping systems, settling, and flow through porou~ 
media. The subjects of. filtration, sedimentation, and non-
Newtonian fluids are also given attention. 
353. Energy Transport Operations. (3-0) Cr. 3. S. Pre-
requisite: 352 or E M 378. Consideration cl thermal energy 
transfer problems which occur in the process industry. 
Principles develored in 352 are extended to conduction 
!ind convection .o heat: Design cl heat transfer equipment 
is a major topic. Radiant heat transfer is also covered 
435. Process Control (3-0) Cr. 3. W. Prerequisite: 341 
353, ~ath 321. Mechanisms used to control industriai 
processes: their applications and limitations. Dynamics cl 
chemical process components and process control systems. 
Analog simulation of process systems. 
450. Process Control Laborat.ory. (0-4) Cr. 2. W. Pre-
requisite: Credit or classification in 435. Experiments in 
chemical process dynamics and control. Measurement of 
system parameters, transient response, and frequency 
response. Simulation of control systems. Transient re-
sponse of chemical process equipment. 
451, 452. Chemical Engineering Laboratory. (0-6) Cr. 
2 each. F.S. Prerequisite: Credit or classification in 454. 
Measurement of transport properties and rates of heat 
mass, and momentum transfer; investigation of. proces~ 
equipment, unit operations, and chemical reaction systems. 
Treatment of data, reports, and equipment design. 
454. Mass Transport Operations. (3-0) Cr. 3. F. Pr~­
requisite: 353. The subjects of diffusion and mass transfer 
are studied in the context of chemical processes involving 
separation and synthesis. This course is an extension of 
352 and 353. Problems of gas-liquid absorption, simulta-
neous heat and mass transfer, and chemical reactor tech-
nology are discussed 
461, 462. Chemical E02'.lneering Thermodynamics. 461: 
(3-0) Cr. 3. W. ; 462: (3-0) Cr. 3. S. Prerequisites: 461: 
Math 223 or 233, Phys 222; 462: 461. Application of 
thermodynamic principles t.o chemical engineering prob-
lems. Thermodynamic properties of fluids, phase equilibria 
chemical-reaction equilibria. ' 
463. Chemical Reactor Desi~n. (3-0) Cr. 3. F. Pre-
requisite: 462. Kinetics of. chemical reactions, design of 
homogenous and catalytic flow and batch reactors. 
471A,B, 472A,B, 473A. Chemical Engineering Design. 
(1-6) Cr. 3 each. A sequence: F.W.S.; B sequence: W.S. 
Prerequisite: 4 71A,B: Credit or classification in 454, 462; 
472A: 471A; 472B: 471B; 473A: 471A or B, 341. A. Prin-
ciples of process and plant design; economic and feasi-
bi~ty. analysis; app~cation of feasibility techniques, opti-
mization. B. Analysis, synthesis, and design of chemical 
engineering equipment, processes, and systems. Economic 
and feasibility analysis, optimization techniques. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
500. Individual Problems. Prerequisite: Major in chem-
ical engineering. Investigation of. an approved topic on an 
individual basis. 
504. Polymers and Polymer Engineering. (3-0) Cr. 3. W. 
Prerequisite: Chem 335. Chemistry cl polymers, addition 
and condensation polymerization. Physical and mechanical 
properties, polymer rheology, production methods. Fabri-
cation and extrusion equipment operation. Applications 
of. polymers in the chemical industry. Field trips to area 
plants. 
516. Organic Chemical Industries. (3-0) Cr. 3. SS. Pre-
requisite: Chem 335. Chemical engineering aspects cl 
manufacture of. the principal organic chemicals. 
516. Heavy Inorganic Chemical andFertiUzerlnG!stries. 
(3-0) Cr. 3. SS. Prerequisite: Permission cl instructor. 
Manufacture of commercial fertilizers and related heavy 
inorganic chemicals. 
517. Chemurgic Industries. (3-0) Cr. 3. S.S. Prerequisite: 
Chem 335. Occurrence, composition, and properties cl 
agriculturaljroducts and their industrial treatment and 
utilization. . Carbohydrates and carbohydrate-bearing 
materials. B. Vegetable and animal oils and fats. C. Other 
products of agricultural origin. 
520. Biochemical Engineering. (3-0) Cr. 3. W. Applica-
tion of basic chemical engineering principles in biochemical 
and biological process industries such as fermentation, 
food processing, enzyme technology, and biological waste 
treatment. 
536. Process Dynamics. (3-0) Cr. 3. S. Prerequisite: 
435. Applications C:l. dynamic analysis techniques in the 
study of. nonsteady state chemical processes. 
541, 542. Calculation Methods for Chemical Engineers. 
(3-0) Cr. 3 each. F.W. Prerequisite: 541: 454, credit or 
classification in Math. 322; 542: 541. 541: Analysis ana 
design cl equipment and processes and the solution of the 
resulting differential equations by operational, series, and 
analog computer techniques. 542: Advanced analysis and 
design of. equipment and processes by digital computer 
simulation and solution. 
554, 555, 556. Advanced Unit Operations. (3-0) Cr. 3 
each. Yr. Prerequisite: 454. 554: "Momentum transport 
processes in fluid-solid systems. Derivation and analysis 
Of the basic equations of change; laminar and turbulent 
flow; flow through porous media and fluidization; flow past 
submerged bodies. 555: Energy transport processes. 
Steady-state and dynamic thermal processes, coupled en-
ergy and momentum transfer, and radiative transport. 
556: Mass transfer. Diffusion theory, two-phase mass trans-
fer, mass transfer efficiencies, coupled heat, and mass 
transfer. 
565. Multistage Operations. (3-0) Cr. 3. SS. Prerequi-
site: 351. General theory of multistage processes such as 
distillation, absorption, extraction, and ion exchange. Appli-
cations of finite difference calculus in cascade theory. Use 
of equilibrium phase relations and design optimization tech-
niques. 
566. Solvent Extraction. (3-0) Cr. 3. SS. Prerequisite: 
351. Theory and application of solvent extraction to in-
dustrial processing. 
573. Advanced Chemical Engineering Design. (1-6) Cr. 
3. F. Prerequisite: 4 72B. Development of new designs for 
emerging areas such as environmental control, food pro-
cessing, energy conversion, and life support systems. 
581. Thermod.vnamics of Single Component Systems. 
(3-0) Cr. 3. F. l5rerequisite: 461. Application c1 thermo-
dynamic laws and fundamental relations to single com-
ponent systems. Properties of nonideal fluids. 
582. Thermodynamics of.Multi-Component Systems. ( 3-0) 
Cr. 3. W. Prerequisite: 581. Thermodynamic properties c1 
solutions. Phase equilibria and chemical reaction equilibria. 
585. Chemical Engineering Kinetics. (3-0) Cr. 3. S. 
Prerequisite: 463. Theory of. absolute reaction rates; mass 
and heat transfer in catalytic beds; treatment of differ-
ential and integral conversion data. 
690. Special Topi.cs. Cr. 2 to 5 each time taken. A 
series r:l one-term courses chosen from such topics as 
catalytic reactor design, cost estimation, chemical engi-
neering r:l nuclear processes, fluidized bed reactors, crys-
tallization, polymerization, statistical thermodynamics, ap-
plied electro-chemistry, and bioengineering. 
Courses for · Graduate Students, major or minor 
601. Seminar. (1-0) Cr. R. F. W. S. 
631, 632, 633. Advanced Transport Phenomena. (3-0) 
Cr. 3 each. Alt Yr., as arr. Prerequisite: 556; Math 322, 
410. Advanced topics in the transport of momentum, en-
ergy, and mass; derivation and application of equations of 
change; thermodynamics of irreversible processes; statis-
tical theories of turbulence; eddy diffusion; boundary layer 
theory; particulate systems (packed and fluidized beds); 
non-Newtonian systems; correlation of transfer coefficients. 
643. Advanced Calculation Methods for Chemical Engi-
neers. (3-0) Cr. 3. S. Prerequisite: 541. Advanced analysis 
and design of equipment and processes requiring special-
ized matliematical techniques. 
699. Chemical Engineering Research. 
Chemistry 
John D. Corbett, Chairman of Department 
The Graduate Faculty 
Members: Angelici, Barton, Calder, Chapman, Clardy, 
Corbett, Diehl , Edgar, Espenson, Fassel, Franzen, 
French, Fritz, Gerstein, Gilman, Goetz, Hansen , 
Hoffman, Jacobson, Johnson, King, McCarley, 
Martin, Powell, Ruedenberg , Russell, Spedding, 
Small, Svec, Trahanovsky, Verkade, Voigt, Wild-
man , Wilhelm . 
Associate Members: Hutton, Larock, Warner, Yeung 
The department offers work for the degrees Master 
of Science and Doctor of Philo.sophy with majors 
in analytical, inorganic, organic, and physical chem-
istry, and in combinations thereof. Minor work is 
offered to students taking major work in other de-
partments. 
In cooperation with the Institute for Atomic Re-
search, special facilities are offered to graduate students 
in other departments of the University who wish 
to use radioactive isotopes in their research. Analytical 
chemistry, calculus, and physics are required for this 
phase of chemistry. 
The Department of Chemistry requires all graduate 
students majoring in chemistry to teach as part of 
their training for an advanced degree . 
Prerequisite to major graduate work is the com-
pletion of undergraduate work in chemistry, math-
ematics, and physics, substantially equivalent. to that 
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required of undergraduate students at this institution. 
Foreign language is not required for the M .S. 
degree. For the Ph.D. degree, the language requirement 
must be met from German, Russian, French, or 
in some special cases, Japanese. The minimum re-
quirements depend on the area of study, as follows : 
Analytical and organic students are required to pass 
one foreign language by ETS examination. Physical 
chemistry majors must pass two foreign languages 
(ETS) or one of the above languages plus a de-
monstration of proficiency in FOR TRAN computer 
language (by course work or by a special examina-
tion) or one ETS examination at a high level of 
proficiency. Inorganic majors are required to pass 
German and may do so by ETS examination, by 
previous course work, or by passing a special reading 
examination. 
Index to field of work is given by the second 
and third figures of course numbers: 
(a ) Inorganic Chemistry 00 to 09 . 
(b ) Analytical Chemistry 10 to 19. 
(c ) Physical Chemistry 20 to 29. 
(d ) Organic Chemistry 30 to 39 . 
(e) General Chemistry 40 to 49. 
(f) Open 50 to 89 . 
(g ) Special Topics 90 . 
(h ) Physical Chemistry 91 to 94 . 
(i ) Research 95 to 99 . 
For courses in biochemistry , biophysics, and metal-
lurgy, see Index. 
Courses for Graduate Students, nnnor only 
301, 302. Inorganic Chemistry. (3-0) Cr. 3 each. 301: 
W.; 302: S. Prerequisite: 325 or 322. Bonding in inorganic 
systems; descriptive and systematic chemistry of the ele-
ments. Emphasis on correlation of structure and bonding 
with chemical and physical properties of inorganic com-
pounds; applications of thermodynamics, kinetics, and other 
physical methods to study of inorganic systems. 
321, 322, 323. Physical Chemistry. (3-0) Cr. 3 each. 
321: F.S.; 322: F.W.; 323: W.S. Prerequisite: 321: 211 or 
142, Phys 223, Math 122 or 132 recommended; 322: 
321; 323: 322. Properties of gases, liquids, and solids; 
solutions; thermochemistry and thermodynamics; chemical 
kinetics; electrochemistry; atomic and molecular structure. 
Students majoring in chemistry or biochemistry ordinarily 
will elect 224, 325, 326, 327. 
322L. Laboratory in Physical Chemistry. (0-3) Cr. 1. W. 
Prerequisite: Credit or classification in 322 recommended. 
Should accompany 322. 
323L. Laboratory in Physical Chemistry. (0-6) Cr. 3. S. 
Prerequisite: 322L, credit or classification in 323 recom-
mended Should accompany or follow 323. 
334, 335, 336. Organic Chemistry. (3-0) Cr. 3 each. 
334: F.W.; 335: W.S.; 336: S. Prerequisite: 142 and 142L, 
or 148 and 148L. Modern organic chemistry, including 
nomenclature, synthesis, structure and bonding, reaction 
mechanisms, physical methods, carbohydrates, proteins, 
and lipids. Premedical students will t~e this sequence. 
408. Radiochemistry. (2-6) Cr. 4. F. Prerequisite: 142, 
Phys 223, Math 122. Radioactivity; theory, operation and 
uses of radiation-measuring instruments; principles of radio-
chemistry. For students in engineering. 
426. Radl.otracer Methods. (2-0) Cr. 2. F. Prerequisite: 
323 or 326 or 493; Phys 112. Radioisotope techniques 
and their applications to problems in biology and allied 
sciences. For students in biology and agriculture. 
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493, 494. Biophysical Chemistry. (3-0) Cr. 3 each. 
493: F.; 494: W. Prerequisite: Math 122 or 132. Physical 
chemistry With application to biological systems. Not ac-
cepted for credit toward a degree in chemistry or chem-
ical engineering. 322L and 323L may be taken concur-
rently by those desiring laboratory. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
500. Advanced Inorganic Chemistry. (3-0) Cr. 3. F. 
Prerequisite: 302. Concepts of structure, bonding, and 
chemical reactivity applied to inorganic compounds of the 
metallic and nonmetallic elements. For students not major-
ing in inorganic chemistry. 
501. Inorganic Preparations. (0-6) Cr. 2. F. Prerequisite: 
302. Preparation and characterization of inorganic and 
organometallic compounds by modern research techniques. 
505. Physical Principles ol Inorganic Chemistry. (3-0) 
Cr. 3. F.S. Prerequisite: 302 and 323 or 326. Theoretical 
concepts c:l bonding and structure applied to inorganic 
chemistry. Elementary group theory, hr.bridization and 
localized covalent bonding, molecular orbitals, and ligand 
field theory. 
506. Application of Physical Methods in Inorganic Chem-
istry. (3-0) Cr. 3. W. Prerequisite: 505. Spectrometric, 
magnetic, and diffraction measurements in inorganic and 
organometallic research problems. Emphasis on stere<>-
chemical and bonding information. 
507. Systematic Inorganic Chemistry. (3-0) Cr. 3. S. 
Prerequisite: 505, and -506 or 536 or 592. Descriptive 
chemistry of the metallic and nonmetallic elements. 
510. Advanced Analytical Chemistry. (3-0) Cr. 3. F. 
Prerequisite: 316. Selected topics in modern quantitative 
analysis, including analytical separations, titrimetry, spec-
troscopy, and other instrumental methods. For students 
not majoring in analytical chemistry. 
511. Advanced Quantitative Analysis. (3-0) Cr. 3. S. 
Prerequisite: 316, and 323 or 326, and 333 or 336. Gen-
eral methods, descriptive inorganic analysis, and current 
literature. 
512. Electrochemical Methods of Analysis. (2-3) Cr. 3. 
F. Prerequisite: 316, and 323 or 326, and 333 or 336. 
Principles and applications d electrochemical methods 
and mass spectrometry. 
513. Molecular Absorption Spectrophotometry. (2-3) Cr. 
3. W. Prerequisite: 316, and 323 or 326, and 333 or 336. 
Principles and analytical applications of absorption spec-
trophotometry. 
514. Analytical Atomic Spectroscopy. (2-0) Cr. 2 . . S. 
Prerequisite: 323 or 326; Phys 223. Principles and experi-
mental methods c:l optical emission spectroscopy, atomic 
absorption spectroscopy, and X-ray fluorescence spec-
troscopy. 
515. Analytical Atomic Spectroscopy Laboratory. (0-6) 
Cr. 2. F. W.S. Prerequisite: 514. Laboratory in optical emis-
sion, atomic absorption, and X-ray fluorescence spectro-
scopy. 
516. Quantitative Organic Analysis. (1-3 to 9) Cr. 2 to 
4. W. Prerequisite: 333 or 336. Chemical analysis via func-
tional groups, kinetic methods, spectrophotometric and 
physical methods, analytical separations. Optional labor-
atory work on a special analytical problem. 
517. Special Problems in Analytical Chemistry. (0-3 to 
12) Cr. 1 to 4. Prerequisite: Permission of instructor. Lab-
oratory work on a special project in chemical analysis. 
520. Advanced Physical Chemistry. (3-0) Cr. 3. W. 
Prerequisite: 323 or 326. Principles of physical chemistry 
as they apply to inorganic, organic, and analytical chem-
istry, including thermodynamics, kinetics, quantum me-
chanics, and spectroscopy. For students not majoring in 
physical chemistry. 
521. Statistical Thermoc:\Ynamics. (3-0) Cr. 3. F. Pre-
requisite: 323 or 326. Holtzman distribution, thermody-
namics from a statistical viewpoint, Einstein and Debye 
crystals, ideal gases, equipartition theorem, kinetic theory, 
review c:l kinetics. 
522. Chemical Thermodynamics I. (3-0) Cr. 3. W. Pre-
requisite: 323 or 326. Gases, solutions, homogeneous and 
heterogeneous equilibria. 
523. Chemical Thermodynamics II. (3-0) Cr. 3. Alt. S., 
offered 1974. Prerequisite: 522. Applications to chemical 
systems. 
524. Surface Chemistry. (3-0) Cr. 3. Alt. W., offered 
1975. Prerequisite: 323 or 326. Basic principles and appli-
cations. 
526, 527. Radiochemistry. (2-0) Cr. 2 each. 526: Alt. 
W., offered 1974; 527: Alt. S., offered 1974. Prerequisite: 
323 or 326. Natural and artificial radioactivity; sources, 
preparations, and properties. Measurement c:l radiations. 
Chemistry of the radie>-elements. Applications of radie>-
active isotopes. 
528. Chemical Kinetics and Mechanisms. (3-0) Cr. 3. S. 
Prerequisite: 323 or 326. Methods of studying reaction 
rates and mechanisms; inference of mechanisms from rate 
laws; reversible, consecutive, and competing reactions; 
chain mechanisms; exchange reactions; isotope rate effects; 
very rapid reactions;_ acid-base catalysis; theories of uni-
molecular reactions; absolute rate theory. 
529. Laboratory in Radlotracer Techniques. (0-6) Cr. 
2. W.S. Prerequisite: 426. Measuring and handling radie>-
active substances in chemical and biological experiments. 
530. Advanced Organic Chemistrr. (3-0) Cr. 3. S. Pre-
requisite: 333 or 336. Selected topics in modem organic 
chemistry, including structure, reaction mechanisms, or-
ganic synthesis, and spectroscopy. For students not major-
ing in organic chemistry. 
531, 532. Mechanistic Theory of Organic Chemistry. 
(3-0) Cr. 3 each. 531: W.; 532: S. Prerequisite: 323 or 326; 
333 or 336. Organic reaction mechanisms, organic syn-
thesis, stereo chemistry of organic processes. 
535. Advanced Organic Laboratory. (0-3 or more) Cr. 
1 or more each time taken. F.W.S.SS. Prerequisite: Per-
mission of staff member with whom work is to be done. 
Experimental techniques in organic chemistry. 
536. Introduction to Organic Chemistry Research. (2-3) 
Cr. 3. F. Prerequisite: 323 or 326, and 333 or 336. Princi-
ples of infrared, ultraviolet, nuclear magnetic resonance, 
and electron spin resonance spectroscopy as applied to 
organic chemistry. Physical methods of purification, separ-
ation, and characterization of organic materials. 
- 539. Organic Reactions and Stereochemistry. (3-0) Cr. 
3. F.SS. Prerequisite: 323 or 326, and 333 or 336. Des-
criptive organic chemistry with emphasis on synthesis 
and stereochemistry. 
590. Special Topics. (1-0) Cr. 1. Introduction to the 
various areas of current research in physical chemistry 
at Iowa State University. 
591. Symmetry and Molecular Structure. (2-0) Cr. 2. S. 
Prerequisite: 323 or 326. Molecular symmetry elements, 
symmetry adapted wave functions, applications to the 
electronic structure of molecules and spectroscopy. 
592. Chemical Bonding and Structure. (3-0) Cr. 3. S. 
Prerequisite: 505, or Phys 448 and classification in 591. 
Variation principle of quantum mechanics, atomic orbitals, 
many electron systems, atomic states and angular mo-
mentum, atoms in crystal fields, diatomic molecules, poly-
atomic molecules, complexes, electron deficient molecules. 
pi-electron systems, hydrogen bonds, vanderWaals bonds, 
metallic bonds. 
593. Chemical Spectroscopy and Structure. (3-0) Cr. 3. 
F. Prerequisite: 505 or 591. Interaction of radiation and 
matter; radio frequency, infrared, visible and ultraviolet 
spectroscopy. 
594. Dmraction and Molecular Structure. (2-0) Cr. 2. F. 
Prerequisite: Permission c:l instructor. X-ray, neutron and 
electron diffraction: scattering by electrons, atoms, and 
molecules. Translation and point group symmetry, appli-
cation d Fourier methods. Examples of structures deduced 
from diffraction techniques. 
Courses for Graduate Students, major or minor 
600. Seminar in Inorganic Chemistry. (1-0) Cr. 1 each 
time takeIL F. W. S. Prerequisite: Permission of instructor. 
601. Selected Topics in Inorganic Chemistry. (2 or 3-0) 
Cr. 2 or 3 each time takeIL F. W. S. Prerequisite: 302. 
Topics such as chemical applications of group theory, 
molecular structure and bonding, organometallic com-
pounds, physical techniques of structure determination, 
nonaqueous solvents, reaction mechanisms, and ligand 
field theory. 
611. Seminar in Analytical Chemistry. (1-0 ) Cr. 1 each 
time takeIL F.W.S. Prerequisite: Permission of inst ructor. 
620. Seminar in Physical Chemistry. ( 1-0) Cr. 1 each 
time taken. W.S. Prerequisite: Permission of instructor. 
621. Statistical Mechanics. (3-0) Cr. 3 each time taken. 
Alt. W.S., offered 1974. Prerequisite: Permission d instruc-
tor. Review of classical and quantum mechanics, principles 
of statistical mechanics, applications to thermodynamics 
and other related problems. 
622. Quantum Chemistry. (3-0) Cr. 3 each time taken. 
Alt. W.S., <ifered 1975. Prerequisite: Permission d in-
structor. The Schroedinger equation, solution in simple 
cases, perturbation, and variation methods. Slater's treat-
ment <i complex atoms and molecules, valence bond, and 
molecular orbital methods; applications. 
625. Selected Topics in Physical Chemistry. (0-2) Cr. 2 
each time takeIL F. W.S. Prerequisite: 521 or 592. Topics 
such as atomic, molecular, and nuclear structure; surface 
chemistry; photochemistry; chemical kinetics; electrochem-
istry; phase rule. 
626. Crystal Structure Analysis. (2-0) Cr. 2 each time 
takeIL W. S. Must be started in winter. Prerequisite: Per-
mission of instructor. X-ray and neutron diffraction as 
applied to the solid state, kinematic theory of diffraction, 
space group symmetry, applications of Fourier and least-
squares methods, methods for phasing structural ampli-
tudes, examples of structures deduced from X-ray and 
neutron studies. 
631. Seminar in Organic Chemistry. ( 1-0) Cr. 1 each 
time takeIL F. W. S. SS. Prerequisite: Permission of instructor. 
632. Selected Topics in Organic Chemistry. (2-0) Cr. 2 
each time takeIL F. W. S. SS. Prerequisite: 532. Topics of 
current interest in organic chemistry such as electron spin 
resonance spectroscopy, nuclear magnetic resonance spec-
troscopy, mass spectroscopy, physical organic chemistry, 
photochemistry, natural products, organometallic chem-
istry, computer techniques, modern synthetic methods, 
mechanisms of reductions and oxidations, carbenes, molec-
ular orbital theory, heterocycles, free radicals, and kinetics. 
699. Research. Prerequisite: Permission of staff member 
concerned 
Child Development 
Samuel G. Clark, Chairman of Department 
The Graduate Faculty 
Member: Pease 
Associate Members: Clark, Draper, Randall , Stockdale, 
Sunderlin 
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The department offers work for the degrees Master 
of Science and Doctor of Philosophy with major 
in child development, and minor work for students 
taking major work in other departments . 
In addition to fulfilling graduate college admission 
requirements, the students should have substantial 
backgrounds in one of the following fields: child 
development, family relations, human biology, human 
nutrition , education , anthropology , psychology , and 
sociology . 
A foreign language is not required for the degree 
Master of Science or Doctor of Philosophy. In 
individual cases, however, competence in one or 
more languages may be specified by the student's 
program of study committee. 
Courses for Graduate Students, minor only 
442. Guidance of Children. (3-2) Cr. 4. F.W.S.SSII. Pre-
requisite: 341 or El Ed 344A. Behaviors of children in 
groups. Principles and techniques of guidance applied to 
children in family and group situations. Participation ex-
perience with groups of children. 
443. Planning and Administration of Programs for Chil-
dren. (4-2) Cr. 5. F. W.S. Prerequisite: 442. Examination, 
evaluation, and development of programs for children. 
Principles and techniques involved in the planning and 
administration of such programs. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
500. Short Course. Cr. 1 to 3. SS. Prerequisite: Per-
mission d instructor. Concentrated group study d various 
educational problems in the field of child development. 
525. Theories in the Education of Young Children. (2-3) 
Cr. 3. F. Prerequisite: 534. Theories, objectives, and recent 
research used in nursery education; role d nursery edu-
cation in the total educational system; observation d a 
variety of programs for young children. 
527. Programming for Young Children. Cr. arr. W. Pre-
requisite: 525. Objectives, procedures and research rele-
vant . to planning curricula for groups of young children. 
Essentials of administration d children's programs. Ob-
servation, participation, field trips. 
532. Infant Growth and Behavior. (2-2) Cr. 3. S. Pre-
requisite: 534. Advanced study d infant behavior and 
development; current research with infants; laboratory 
observation. 
534. Principles m Growth and Development. (3-0) Cr. 3. 
F. Prerequisite: Nine credits in child development. Analy-
sis d the developmental approach to the study of child 
behavior. Emphasis upon principles of development. Lab-
oratory observation. 
635. Theories of Child Development. (3-0) Cr. 3. W. 
Prerequisite: 534. Theoretical foundations d child develop-
ment. Examination d major theories and the supporting 
research evidence. 
540. The Child With Learnin~ Disabilities. (3-0) Cr. 3. 
F. SSL Prerequisite: Twelve credits in behavioral sciences. 
Guidance of the learning disabled child within the family 
and educational setting. Influence of learning malfunction 
on general development. 
541. The Gifted Child (3-0) Cr. 3. F.SSI. or SSII. Pre-
requisite: Twelve credits in behavioral sciences. Charac-
teristics of children with superior abilities. Major emphasis 
placed on intellectual styles of operations, creativity, and 
strategies for enhancing development of. talent. 
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542. The Disadvantaged Child (3-0) Cr. 3. w.sst. or 
SSII. Prerequisite: Twelve credits in behavioral sciences. 
Characteristics of children from culturally and emotionally 
impoverished climates. Major emphases include etiology 
d intellectual and emotional limitations and strategies 
for prevention and guidance. 
548. Parent Education. (3-0) Cr. 3. S. Prerequisite: 
534 or F E 570. Principles and procedures of instruction 
and evaluation in parent education. 
549. Cross-Cultural Studles ol Child Rearing Practices. 
(3-0) Cr. 3. S. Prerequisite: Three credits in anthropology, 
C D 534 or F E 575; or 9 credits in anthropology. An 
examination d current research on the child in a cross-
cultural perspective. 
566. Selected Research Methods in Child Development. 
(3-0) Cr. 3. F. Prerequisite: Credit or classification in 
Stat 401 or Educ 552B. Identification of research. areas. 
Use of the observational, correlational, and experimental 
methods, and the application of selected research tech-
niques in child development research. Experience in meth-
ods of data collection and analysis, interpretation and 
dissemination of findings, and critical evaluation d re-
search. 
590. Special Topics. Cr. 1 to 4 each time elected Pre-
requisite: Twelve credits in child development, permis-
sion d department head 
A. Child Development. 
B. Nursery Education. 
C. Community Services. 
Courses for Graduate Students, major or minor 
610. Developmental Appraisal ol the Child (3-0) Cr. 3. 
S. Prerequisite: Psych 440. Analysis d methods in the 
clinical and experimental appraisal of children. 
616. Seminar. Cr. arr. W.S. 
618. Planning College Courses in Child Development. 
(3-0) Cr. 3. Alt. S., dfered 1974. Prerequisite: 625. Se-
lection, organization, and presentation of subject matter. 
625. ffistory and Philosophy of Child Development. 
(3-0) Cr. 3. W. Prerequisite: 534. History of child develop-
ment; research centers; theories of early childhood educa-
tion. 
630. Developmental Processes in Children: Physical 
and Motor. (3-0) Cr. 3. Alt. W., offered 1974. Prerequisite: 
534, 535. Theories and concepts of growth, maturation, 
and motor coordination as related to development. Identifi-
cation and evaluation of related research. 
631. Developmental Processes in Children: Cognition. 
(3-0) Cr. 3 .. Alt. W., offered 1975. Prerequisite: 534, 535. 
Analysis of cognitive development in children. 
632. Developmental Processes in Children: Personality. 
(3-0) Cr. 3. Alt. S., dfered 1974. Prerequisite: 534, 535. 
Analysis of personality formation in children. 
633. Developmental Processes in Children: Social (3-0) 
Cr. 3. Alt. S., offered 1975. Prerequisite: 534, 535. Analy-
sis of social development in children. 
649. Dynamics of Parent-Child Relationships. (3-0) Cr. 
3. S. Prerequisite: Fifteen credits in child development , 
psychology, and sociology. Analysis of theories applicable 
to the dynamics of parent-child interactions. 
666. Research Design in Child Development. (3-0) Cr. 
3. Alt. F ., dfered 1974. Prerequisite: 566. Methods d 




Carl E. Ekberg, Jr., Head of Department 
The Graduate Faculty 
Members: Ba um an , Brewer, Carstens, Caughey, 
Cleasby, Demirel, Ekberg, Handy, Hardy, D . Lee, 
T. Lee, Lohnes, Morgan, Oulman, Sanders, Sheeler, 
Spangler. 
Associate Members: Dare, Dougal, Elleby, Fung, Hoover, 
Jellinger, Klaiber, Mickle, Young 
The department offers work for the degrees Master 
of Science and Master of Engineering with majors 
in civil, municipal, sanitary, soil, structural, and 
transportation engineering; for the degree Doctor 
of Philosophy with majors in transportation, structural, 
soil, and sanitary engineering; and minor work to 
students taking major work in other departments. 
Within the civil engineering major, the student may 
specialize in geodesy and photogrammetry. 
There is no foreign language requirement for the 
degrees Master of Science or Master of Engineering. 
The department strongly recommends that all 
candidates for the degree Doctor of Philosophy dem-
onstrate a significant level of proficiency in one 
of the following languages : French, German, Russian, 
or Spanish . However , with the approval of a doctoral 
candidate 's program of study committee, 9 additional 
credits of course work outside the Department of. 
Civil Engineering may be substituted for a language 
requirement. 
The normal prerequisite to major graduate work 
is the completion of a curriculum substantially equiv-
alent to that required of engineering students at 
this university . However, because of the diversity 
of interests within the graduate programs in civil 
engineering, a student may qualify for graduate 
study even though his undergraduate or prior grad-
uate training has been in a discipline other than 
engineering . Supporting work will be required de-
pending upon the student' s background and area 
of interest. A prospective graduate student is urged 
to specify the degree program in which he or she 
is interested on the application for admission. 
Students who major in civil engineering usually 
will select minor work from the departments of 
Mathematics, Physics, Chemistry, Bacteriology, Geo-
logy, Economics, Statistics, or other engineering de-
partments. 
The department also participates in the inter-
departmental program of water resources . (See Water 
Resources. ) 
Courses for Graduate Students, minor only 
301. Cartography. (Geog 301) See Earth Science. 
304. Hydrology. (2-2) Cr. 3. W. S. SS. Prerequisite: Com S 
201, Stat 105. Elements of hydrology: precipitation, infil-
tration, direct runoff, evapo-transpiration, groundwater and 
streamflow; data collection and analysis, engineering appli-
cations. 
315. Geodetic Surveying. (2-3) Cr. 3. F. Prerequisite: 
213 or 214 or Geol 301. Geodetic control surveys. Pre-
cise triangulation; trilateration, traversing, and leveling. 
Geodetic computation on the ellipsoid. Design of geodetic 
surveys for various applications. Introduction to adjustment 
theory. 
325. Water and Wastewater Treatment. (2-3) Cr. 3. W. 
Prerequisite: Chem 142, Math 223 or 233, Phys 221. Ele- · 
ments of design and operation of water and wastewater 
treatment systems, including physical, chemical, and bio-
logical treatment methods. 
331. Analysis or Statically Determinate Structures. (2-2) 
Cr. 3. F.W. Prerequisite: Com S 201, E M 324, or classi-
fication in E M 326. Reactions, shears, and moments in 
beams and frames. Rotations and deflections by moment-
area. Stresses in trusses for dead and live loads. Approxi-
mate methods for high-rise building frames. Influence lines, 
loading criteria, Betti's Law, Mueller-Breslau's Principle. 
Computer applications. 
350. Collaborative Transportation Development. (3-0) 
Cr. 3. F.S. Prerequisite: Three credits of statistics, junior 
classification. History, legal requirements, organizations, 
and coordination in national, state, and local development 
of transport modes. The planning, regulation, safety, opera-
tion, and circulation patterns or air, rail, water, pipeline, 
street, and road systems. Population, land use, economic, 
social, and other source data for use in the location of 
transportation routes, parking, and terminal facilities. 
352. Planning or Transportation Facillties. (3-0) Cr. 3. 
W.S.SS. Prerequisite: Stat 101 or 105, and credit or classi-
fication in 213, or 214. Introduction to planning for sys-
tems of highway, rail, air, water, and pipeline transpor-
tation. Selection of route and mode based on economic 
and financial factors, technological characteristics, and 
other factors. Transportation terminals. 
360. Soil Engineering. (3-0) Cr. 3. F.W.S. Prerequisite: 
Geol 301, credit or classification in EM 324. Introduction 
to basic soil engineering; soil structure, soil mineralogy, 
soil water systems, and interactive forces; principles of 
settlement and shearing stresses in soils; application of 
soil engineering in embankments, retaining walls, founda-
tions, piles and underground conduits. 
361. Soil and Aggregate Materials Laboratory. (0-6) 
Cr. 3. F.W.S. Prerequisite: Geol 301, credit or classification 
in E M 324. Introduction to soil and aggregate materials 
testing. Identification and classification tests of engineer-
ing soils and aggregates. Physical and chemical properties 
tests of soil-granular systems. 
362. Design or Concretes and Sta,blllzed Soil Systems. 
(0-6) Cr. 3. F.W.S. Prerequisite: 361, E M 354. Physical 
and chemical properties of bituminous, portland, and other 
cements. Design and testing of concretes and stabilized 
soil systems. Admixtures. Mixing, handling, placing, and 
curing. 
404. Engineering in Urban Development. (3-0) Cr. 3. W. 
Prerequisite: 350 or 352. Relation of transportation, sani-
tary works, drainage, and other utilities to urban develop-
ment; surveying and mapping requirements; housing; build-
ing codes. 
412. Electronic Surveying and Mapping. (2-3) Cr. 3. S. 
Prerequisite: 315, Phys 223. Fundamentals of surveying 
and mapping with electronic distance measuring equip-
ment, position equipment, radar and laser altimeters, and 
related electronic equipment. Geometric design of trila-
teration and positioning systems. Practice in observation, 
computation and adjustment of trilateration figures. 
414. General Photogrammetry and Photo-Interpretation. 
(For 414) See Forestry. 
417A. tegal Aspects or Surveying. (3-0) Cr. 3. W. Pre-
requisite: 213. Legal aspects. Case studies in litigation 
involving surveys. Deed descriptions and recording. Zon-
ing, subdivision and real estate law. 
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4178. Land Surveying. (3-0) Cr. 3. S. Prerequisite: 213. 
Methods used in original public land surveys. Boundary 
retracement. Subdivision layout. 
418. Stereo-Photogrammetry. (2-3) Cr. 3. F. Prereq-
uisite: 414 or For 445. Optical principles of combined 
camera, diapositive printer, and stereoprojection systems. 
Calibration. Rectification and orthophotography. Project 
planning. Practice with Kelsh-type plotters. Advanced 
plotter theory. 
426. Design or Water Supply and Sewer Systems. (2-6) 
Cr. 4. F. W. Prerequisite: 304, 325, E M 378, I E 304. 
Engineering aspects of collection, pumping, storage, and 
distribution of water for public, domestic and industrial 
uses; and collection of storm, sanitary, and combined waste 
water. 
427. Design or Sanitary Engineering Systems. (2-3) 
Cr. 3. S. Prerequisite: 426. Extension of principles pre-
sented in 325 and 426 and applications to integrated 
water supply or pollution-control design problems; design 
of specific facilities for sanitary engineering systems. 
432. Analysis or Statically Indeterminate Structures. 
(3-2) Cr. 4. W.S. Prerequisite: 331. Analysis of continuous 
beams and frames by consistent deformations, slope deflec-
tion, moment distribution. Truss analysis by virtual work. 
Application of loading criteria. Computer applications. 
433. Structural Steel Design I. (2-2) Cr. 3. F.S. Pre-
requisite: 432, Math 213, E M 327, 354. Design and 
behavior of the elements of steel structures, proportioning 
of members and connections, introduction to plastic design. 
Introduction to building design. 
434. Reinforced Concrete Design I. (2-2) Cr. 3. F.W. 
Prerequisite: 432, Math 213, E M 327, 354. Analysis and 
design of one-way slabs, beams, columns, and footings. 
Introduction to building design. 
448. Structural Steel Design II. (2-2) Cr. 3. W. Pre-
requisite: 433. Plastic design; built-up beams and girders; 
composite design; metal folded plates and domes; design 
considerations for fatigue, bracing, and connections; struc-
tural systems. 
449. Reinforced Concrete Design II. (2-2) Cr. 3. S. Pre-
requisite: 434. Design of floor slabs, building frames, foot-
ings, and retaining walls. Design considerations for torsion 
and biaxial bending. Introduction to prestressed concrete. 
450. Trafftc Engineering. (3-3) Cr. 4. W. Prerequisite: 
352. Elements of highway and street traffic circulation 
and planning. Driver and vehicle performance. Traffic 
analysis and traffic control. Parking. Lighting. Safety. 
451. Urban Transportation Planning. (3-2) Cr. 4. S. 
Prerequisite: 350 or 450. Planning of highway systems 
and terminals considered as a part of the complete plan-
ning approach; traffic studies, projections, analysis, plan 
formulation, and programming. 
453. Design of Transportation Facilities. (3-3) Cr. 4. 
F.S. Prerequisite: 304, 352, 362, E M 378. Location and 
safe geometric design of highway facilities. Earthwork and 
drainage related to highway, railway and airport design. 
Design, construction, and maintenance of pavements and 
stabilized bases. 
460. Foundations. (3-0) Cr. 3. F.S. Prerequisite: 360. 
Fundamentals of foundation engineering. Exploration and 
site evaluation. Determination of allowable bearing capa-
city of soils. Selection and design of foundation on sand, 
silt, clay, and nonuniform soils. 
472. Applied Hydraulic Design. (2-2) Cr. 3. S. Pre-
requisite: 304, E M 378. Characteristics of flow in natural 
and constructed channels; hydraulic design of culverts, 
bridge waterway openings, spillways, stilling basins, hy-
draulic gates and gated structures, miscellaneous water 
control structures. 
485. Engineering Construction. (2-2) Cr. 3. F.W.S. Pre-
requisite: 331, E M 354. Introduction to planning, sched-
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uling and estimating civil engineering projects. The critical 
path methods; equipment selection, costs, and production 
capabilities; cofferdam and concrete formwork design and 
construction. 
486. Civil Engineering Specifications. (3-0) Cr. 3. W. 
Prerequisite: Stat 105, credit or classification in I Ad 365A 
or I E 480. Contract documents, competitive bidding pro-
cedures for public works projects. Negotiated contracts 
for engineering design services. Preparation and inter-
pretation of specifications for civil engineering projects. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
505. Public Works Engineering. (3-0) Cr. 3. S. Pre-
requisite: 427. The civil engineer's role in the public works 
field; municipal engineering and public works responsi-
bilities in planning, financing, design, construction, opera-
tion, and maintenance of public facilities. 
510. Analytical Photogrammetry. (2-3) Cr. 3. Alt. W., 
offered 1974. Prerequisite: 418 or For 445. Concepts, prin-
ciples, and methods of analytical photogrammetry. Coor-
dinate transformation. Collinearity, coplanarity, and scale 
restraint conditions. Linearization of systems of equations. 
Computational methods. Adjustments of strips and blocks. 
Analytical plotters. 
512. Geodetic Astronomy. (2-3) Cr. 3. Alt. S., offered 
1974. Prerequisite: 315, Math 223 or 233. Celestial sphere 
and terrestrial coordinate systems. Coordinate transfor-
mations. Theory of precise determinations of latitude, 
longitude, azimuth, and time. Astronomical and instru-
mental corrections. Practice in observation and compu-
tation. 
513. Adjustment of Observations. (2-3) Cr. 3. Alt. F. , 
offered 1974. Prerequisite: 315, 414, Stat 105. Theory of 
errors. Error propagation in geodetic and photogram-
metric systems. Observation and condition equations. 
Practice in the application of theory of least squares to 
adjustment of observations. Error analyses. 
514. Fundamentals of Geodesy. (3-0) Cr. 3. Alt. F., 
offered 1974. Prerequisite: 213 or 214 or Geol 302. General 
theory of geometric and physical geodesy. Applications of 
geodesy to scientific and engineering problems. Size and 
shape of the earth. Geometry of geodetic reference sur-
faces. 
515. Physical Geodesy. (3-0) Cr. 3. Alt. W., offered 
1975. Prerequisite: 514, Math 213. Gravity and potential 
theory. Geoid and other equipotential surfaces. Theory of 
geoidal undulations and deflections of the vertical. Isostasy. 
Gravity instrumentation and data reduction. Spherical har-
monic and related analyses. 
516. Advanced Topics in Photogrammetry and Photo 
Interpretation. (2-3) Cr. 3. Alt. S., offered 1974. Prereq-
uisite: 510. Satellite photogrammetry and photo-interpre-
tation. Advanced topics in the synoptic remote sensing of 
resources and environment. 
518. Advanced Topics in Geodesy. (3-0) Cr. 3. Alt. S., 
offered 1975. Prerequisite: 515. Elements of geometric 
and dynamic satellite geodesy. Introduction to Hotine's 
mathematical geodesy. Advanced computational methods 
in geodesy. 
520. Water and Waste Water Analysis. (0-9) Cr. 3 to 6. 
W. Prerequisite: 325, and Chem 114 or 211. Review of the 
principles of gravimetric, volumetric, and colorimetric meth-
ods of analysis. Application of these principles to the lab-
oratory analysis of water and wastewater samples. 
522. Water Pollution Control Plant Design. (2-3) Cr. 3. 
S. Prerequisite: Biol 101, credit or classification in 427. 
Investigation and planning activities used to evaluate 
need for water pollution control facilities and design of 
such facilities. 
523. Water Treatment Plant Design. (2-3) Cr. 3. W. 
Prerequisite: 426, credit or classification in Chem 211. 
Investigation and planning activities used to evaluate 
adequacy of existing municipal water supply and treat-
ment facilities. Design of municipal water treatment 
facilities. 
525. Advanced Treatment of Water and Wastewater. 
(2-3) Cr. 3. S. Prerequisite: 325, and Chem 114 or 211. 
Physical-chemical processes in water and waste treatment. 
528. Fundamentals of Biological Waste Treatment. (2-3) 
Cr. 3. F. Prerequisite: 520, Chem 334, Bact 300. Relation-
ship of the fundamentals of biological growth to the design 
and operation of biological waste-treatment systems. Char-
acterization of wastes relative to their treatability and the 
selection of appropriate processes for their treatment. 
529. Low-Level Radioactive Wastes. (3-0 to 9) Cr. 3 to 
6. S. Prerequisite: Nuc E 510 or Chem 408. Sources of 
radioactive wastes. Principles of handling, treating, and 
disposing of low-level wastes which arise from nuclear 
energy operations. 
532. Structural Analysis by Numerical Procedures. (3-0) 
Cr. 3. W. Prerequisite: 432. Analysis of structural problems 
by methods of successive approximations and numerical 
procedures; moments and deflections of beams, influence 
lines, moments and deflections of beams under combined 
axial and bending loads, buckling strength of columns and 
frames, beams on elastic foundations. 
533. Structural Analysis by Matrix Methods. (3-0) Cr. 3. 
S. Prerequisite: 432, Math 321. Analysis of structural prob-
lems by means of matrix formulation; flexibility method 
of analysis, stiffness method of analysis. 
534. Advanced Structural Analysis. (3-0) Cr. 3. F. Pre-
requisite: 432, credit or classification in Math 321. Analy-
sis of framed structures by force and displacement meth-
ods; energy principles; treatment of nonprismaticmembers, 
semi-rigid connections, foundation settlements, temperature 
changes, composite structures. 
536. Bridge Design. (3-0) Cr. 3. F. Prerequisite: 433, 
434. Superstructure and substructure design. Design of 
simple span and continuous span bridges, including slab, 
beam and slab, and truss types. Introduction to ortho-
tropic steel plate deck bridges. 
538. Model Analysis of Structures. (2-3) Cr. 3. W. Pre-
requisite: 433, 434, Math 321, 322. Theoretical and experi-
mental model analysis of structures. Use of devices and 
mechanisms for measuring load effects on plane and space 
structures. 
539. Prestressed Concrete Structures. (3-0) Cr. 3. W. 
Prerequisite: 434. Principles of prestressed concrete with 
applications to structural design. 
540. Behavior of Reinforced Concrete Structures. Cr. 3 
to 6. F. Prerequisite: 434. Behavior and strength of rein-
forced concrete members by reviews of experimental and 
analytical investigations; flexure, axial load, shear, bond, 
torsion; combined loadings. 
544. Plastic Analysis and Design of Structures. (3-0) 
Cr. 3. W. Prerequisite: 433. Behavior of beams and frames 
in plastic range. Calculation of ultimate loads by statical 
and mechanism methods. Computation of deflections in 
elasto-plastic range and at ultimate. Secondary design 
considerations. Connections. 
545. Behavior of Metal Structures. (3-0) Cr. 3. W. Pre-
requisite: 433. Study of the behavior of metals, connec-
tions, members, and structures; relation between results 
of research and current specifications for design. 
546. Advanced Structural Design in Metals. (3-0) Cr. 
3. S. Prerequisite: 433. Study of the theories of analysis 
of the · behavior of structural metal members and the inter-
pretation of specifications for the design of buildings and 
bridges. 
547. Piate and Shell Type Structures I. (3-0) Cr. 3. S. 
Prerequisite: 434, E M 514, Math 322. Bending and buck-
ling of thin plates. Plate analysis by finite differences and 
finite elements. Folded plate construction. Analysis of 
cylindrical shells and shells of revolution by membrane 
theory. 
551. Highway Economics and Finance. (3-0) Cr. 3. F. 
Prerequisite: 352 and Econ 242; or Econ 405 or I Ad 463 
or I E 304. Highway revenue sources, apportionment to 
different levels of government, allocation of taxation between 
highway users and nonusers and among classes of users. 
Principles of economic analysis for highway improvements, 
pertinent market and nonmarket benefits and costs, meth-
ods of analysis. 
553. Traffic Engineering Planning and Analysis. ( 3-3) 
Cr. 4. F. Prerequisite: Credit or classification in 453. Hu-
man and vehicular characteristics related to traffic; traffic 
characteristics; highway capacity; traffic studies and anal-
ysis of data; principles of traffic planning, forecasting tech-
niques, and mass-transit planning. 
554. Traffic· Engineering Design and Control. (3-3) Cr. 
4. W. Prerequisite: 553. Principles of street and highway 
traffic design for safety and control, arterial ways, one-way 
streets, traffic signals, signs, markings and lighting, chan-
nelization, speed regulation and zoning. 
555. Highway Agency Administration and Management. 
Cr. 3. F. Prerequisite: 352 or Pol S 471. Organization 
of the highway function at national, state, and local levels; 
administrative procedures for highway planning, design, 
construction, operation, and maintenance. Management 
principles applicable to the highway function of govern-
ments and public authorities. 
556. Airport Planning and Design. (3-3) Cr. 4. S. Pre-
requisite: 453. Airport planning including financing, fore-
casts of aviation activity, site selection, zoning; operation 
of landing and terminal areas; drainage, geometric, and 
structural design of runway, taxiway, and aprons. 
560A. Soll Mechanics I. (3-0) Cr. 3. F. Prerequisite: 
360. Advanced treatment of theory and principles of engi-
neering soil mechanics as related to permeability, cap-
illarity, seepage forces, stress distribution, effective 
stresses, and shear strength. 
560B. Soil Mechanics II. (3-0) Cr. 3. W. Prerequisite: 
560A. Advanced soil mechanics. Slope stability, earth 
pressures, bearing capacity, piles, and underground con-
duits. 
562. Airphoto Interpretation of Engineering Soils. (2-6) 
Cr. 4. S. Prerequisite: 360 and Geol 301 or 302. Recogni-
tion, identification. and mapping of engineering soils from 
airphotos. Site evaluation; material reconnaissance; prin-
ciples and applications of infrared, radar, microwave tech-
nology; field checking. 
563. Advanced Soil Engineering Laboratory. (2-3) Cr. 
3. W. Prerequisite: 565. Analysis of engineering soils and 
crystalline materials by X-ray diffraction, differential ther-
mal, and thermogravimetric methods. 
564. Advanced Soil Engineering Laboratory. ( 1-6) Cr. 
3. S. Prerequisite: 560A. Triaxial shear, consolidation, 
permeability, capillarity testing and analyses; relation of 
hydrostatic excess pressures to compositional influences. 
Field load tests. 
565. Stability of Soil Materials. (3-0) Cr. 3. F. Prereq-
uisite: 360, 362. Physico-ehemical factors affecting soil 
stability; clay minerals, clay colloid chemistry and effect 
of chemical additives such as portland cement, lime salts, 
and resins. 
567. Concrete Materials. ( 3-3) Cr. 4. F. Prerequisite: 
362, E M ·354. Theoretical and practical design of portland 
cement concrete mixtures. Rheology of fresh paste and 
concrete. Physical chemistry of hydrating cement paste 
and concrete, and the effects of admixtures. Architectural 
concrete. Nondestructive testing. 
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568. Bituminous Paving Materials. (3-3) Cr. 4. W. Pre-
requisite: 362. Source, manufacture, processing, types, 
constituents, tests, chemical behavior, specifications, and 
uses of bituminous materials and aggregates in pavement. 
Laboratory tests. 
569. Pavement Design. (3-0) Cr. 3. S. Prerequisite: 
567, 568. Design of flexible and rigid pavements. 
571. Field Hydrology. (2-3) Cr. 3. F. Prerequisite: 304, 
EM 378. Collection and analysis of field data concerning 
precipitation, water losses, and stream flow. Use of current 
hydrologic techniques in hydrologic studies. 
573. Ground Water Hydrology. (3-0) Cr. 3. S. Prereq-
uisite: 304, E M 378. Study of ground water as a source 
of municipal, industrial, and agricultural water supplies; 
location, occurrence, hydraulics of flow; determination of 
aquifer and well characteristics, well discharge and pumping · 
test analysis. 
574. Multiple Use of Water Resources. (2-3 to 12) Cr. 
3 to 6. W. Prerequisite: 304. Social, economic, and tech-
nical phases of governmental participation in public works 
programs in the field of water resources. Study of multi-
purpose uses in water resources project planning. 
585. Highway Construction Methods. (2-2) Cr. 3. F. 
Prerequisite: 362, credit or classification in 485. Methods 
and equipment used in processing materials and con-
structing highways and their appurtenances; scheduling and 
controlling operations; compliance with specifications. 
586. Heavy Construction Methods. (3-0) Cr. 3. W. Pre-
requisite: Credit or classification in 485. Methods and 
equipment employed in heavy construction including pile, 
caissons, heavy foundations, piers, cofferdams and river 
works, heavy concrete structures, retaining walls, tunneling, 
and dam projects. 
590. Special Topics. Cr. 1 to 5 each time elected 
Courses for Graduate Students, major or minor 
622. Advanced Topics in Water Pollution Control. Cr. 
3 to 6. Alt. F., offered 1974. Prerequisite: 522. Study 
of advanced concepts in water pollution control. Analysis 
and application of current developments to pollution control 
methods. 
623. Advanced Topics in Water Treatment. Cr. 3 to 
6. Alt. F., offered 1973. Prerequisite: 523. Study of ad-
vanced concepts in water treatment. Analysis and applica-
tion of current developments to water treatment methods. 
634. Cable-Supported Structures. (3-0) Cr. 3. W. Prereq-
uisite: 534, E M 345. Comparison of analyses by elastic 
theory, conventional deflection theory, and difference equa-
tion methods as applied to suspension bridges. Consideration 
of other types of cable-supported structures. 
644. Space Frames. Cr. 3 to 6. F. Prerequisite: 534. 
Analysis of complete structures in three planes, including 
the continuous-frame and the truss-frame types. 
646. Dynamic Analysis of Structures. Cr. 3 to 6. S. 
Prerequisite: 533 or 534; E M 345. Single and multi-
degree systems, linear and nonlinear systems, arbitrary 
disturbances, continuous and lumped mass systems, nu-
merical and phase plane solutions, modal analysis, form-
ulation by flexibility and stiffness matrices, response spectra, 
analysis and design for earthquake, wind, nuclear blasts, 
and moving vehicles. 
648. Plate- and Shell-Type Structures II. (3-0) Cr. 3. 
F. Prerequisite: 547. General membrane theory of shells. 
Application to hyperbolic paraboloid. Bending theory of 
thin shells. Analysis and design of domes, shell walls, 
and cylindrical shell roofs. Large deflections of plates. 
Orthotropic plates. 
•An undergraduate student must have an academic standing 
in the upper one-half of his class in order to enroll in any 
500-level civil engineering course. 
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653. Street and Urban Highway Design. (3-3) Cr. 4. 
W. Prerequisite: 553. Design of city streets, involving cross 
section, intersections, subsurface utilities, on- and off- street 
parking, mass transportation, loading facilities, widening, 
channelization, drainage, and markings; design of urban 
expressways, service roads and their relationship to basic 
street system. 
654. Highway Location and Design. ( 3-3) Cr. 4. S. Pre-
requisite: 554. Route selection, geometric design, economic 
aspects, traffic capacity, and roadway appurtenances of 
nonurban roads and highways. 
656. Planning Transportation Systems. (3-0) Cr. 3. Alt. 
S., offered 1975. Prerequisite: 553. Coordination of trans-
portation systems. Regional planning, planning surveys, 
designation of road and street systems. Mass transpor-
tation and location and type of urban facilities. 
660. Foundations and Underground Structures. ( 3-0) 
Cr. 3. S. Prerequisite: 560B. Advanced foundation anal-
ysis and design to meet various soil conditions. Review 
of recent literature. Field investigation. Case histories. 
663. Earth Dams. (3-0) Cr. 3. Alt. S., offered 1974. 
Prerequisite: 560B. Location, selection of material, design, 
and construction of earth dams. Field trips. 
664, 665, 666. Stability of Soils and Granular Materials. 
(3-0) Cr. 3. Alt. Yr., offered 1974-75. Prerequisite: 565. 
Granulometry and colloid chemistry as related to soil 
plasticity classification, strength, and mix design. Use 
of chemical stabilizers, pozzolans, and portland cement. 
669. Advanced Pavement Design. (3-0) Cr. 3. Alt. S., 
offered 1975. Prerequisite: 569. Recent developments in 
the theories of flexible and rigid pavement design. Test 
road evaluations. 
671. Advanced Topics in Water Resources Engineering. 
(A E 671) (3-0) Cr. 3. Alt. S., offered 1974. Prerequisite: 
571; 472 or A E 424; .Stat 401. Study of advanced con-
cepts and experimental techniques used in solving water 
resources engineering problems. Application of simulation 
methods, mathematical models and advanced research 
methods m areas of hydrology, hydraulics of water control 
facilities, and water-resources development. 
699. Research. 
Computer Science 
Robert M . Stewart, Jr., Chairman of Department 
The Graduate Faculty 
Members: Keller, Lambert, Pohm, Schuster, Stewart 
Associate Members: Brearley, Grosvenor, Hutton,Jesper-
son, Oldehoeft, Silverston, Stevens, Strawn, Thomas, 
Ulrichson , Wright , Zingg 
The department offers work for the degrees Master 
of Science and Doctor of Phil~ophy with major 
in computer science and minor work to students 
majoring in other departments. 
Facilities exist for fundamental research in such 
areas as numerical solution of ordinary and partial 
differential equations, computational methods of linear 
algebra, the theory of approximation, logical design 
and programming systems, switching theory , the 
theory of computer organization, programming lan-
guage theory , and computer-assisted instruction. 
A student desiring to do graduate work with 
a major in computer science should have completed 
a bachelor's degree or equivalent in computer science, 
or in a related area such as mathematics, statistics, 
physics, or electrical engineering. He or she should 
have a strong background in mathematics including 
some work in algebra, analysis, logic, andprobability. 
Students who do not have these prerequisites should 
plan to complete them in addition to the regular 
course requirements for the advanced degree. 
For the degree Master of Science, 45 quarter 
credits are required. Normally this is all in course 
work, but in some cases it will include preparation 
of a thesis recommended by the studeat's committee. 
If no thesis is presented, the preparation of a paper 
demonstrating ability to organize and express sig-
nificant ideas in computer science is required. None 
of the 45 credits may be satisfied by the preparation 
of the paper. Foreign language is not required. 
For the degree Doctor of Phil~ophy, the foreign 
language requirement may be satisfied in one of 
two ways: (1) Significant competence iµ one language. 
This competence may be evidenced by satisfactory 
completion of two years of college-level study -of 
the language. (2) Reading ability in two languages. 
Ability in each language may be evidenced by sat-
isfactory (a grade of C or better) completion of one 
year of college-level study of the language. In ex-
ceptional cases the candidate's committee may 
authorize the passing of a standardized foreign lan-
guage examination in lieu of a formal college-level 
course in the language. 
The languages will normally be selected from 
French, German, or Russian, although the candidate's 
committee may authorize other choices. The committee 
of a student wh~e native language is not English 
may substitute the ability to communicate in English 
for one of two languages. 
The Department of Computer Science recommends 
that all graduate students majoring in computer 
science teach as part of their training for an ad-
vanced degree. 
Additional work is usually required in mathematics, 
statistics, electrical engineering, or certain other fields. 
Courses for Graduate Students, minor only 
301. Machine and Assembler Language Programming. 
(3-0) Cr. 3. F.S. Prerequisite: 202. Introduction to digital 
computer structure and machine language programming, 
internal representation of data, assembler language. 
361, 362. Data Structures. (4-0) Cr. 4 each. 361: F.W.; 
362: W.S. Prerequisite: 361: 301; 362: 361. Relationship 
between problem solving and data representation. Intro-
duction to data structures through use of an appropriate 
programming language. 
371. Algebraic Languages and Compilers I. (3-0) Cr. 
3. F.W. Prerequisite: 202. Algebraic language syntax and 
semantic definition; Backus Naur Form; analyzer algorithms. 
372. Algebraic Languages and Compliers II. (3-0) Cr. 
3. W.S. Prerequisite: 371. Precedence grammars, compiling 
techniques, code generation, run-time storage allocation, 
handling of arrays and structures. 
402. Assembler Programming and Systems. (3-1) Cr. 
4. Prerequisite: 301. Advanced features of assembler and 
macroassembler languages. Design of assemblers and mac-
roassemblers. Macros for input-output. Loaders. 
441A, 441B. Business Data Systems L (3-2) Cr. 4. F.S. 
Prerequisite: I Ad 371 or 384. A course in computer sci-
ence is recommended Ostendori Introduction to computer-
oriented business data processing; business programming 
languages; basic data file processing and reporting. For 
students interested in studying computer concepts through 
applications and a business-oriented computer language 
(COBOL). 441A: For computer science majors and other 
students with more than seven previous computer science 
credits. 441B: For other students. 
442. Business Data Systems IL (3-2) Cr. 4. W. Pre-
requisite: 441B. Ostendor! Application ofprogrammingand 
systems to business data processing, including data or-
ganization, development, control, storage, sequential batch 
processing, random processing, and various types of re-
porting. Should not be taken for credit by students with 
credit in 44 lA 
443. Business Data Systems IIL (2-2) Cr. 3. S. Pre-
requisite: 44 lA or 442. Ostendori Data-processing activi-
ties: types of input-output, configuring computer systems, 
data base concepts, information systems concepts, com-
puter language and operating systems considerations in 
business data processing, data-processing center organ-
izational structures and functions. 
447. Introduction to Computers for the Biological Re-
search Worker. (V Path 447) (3-0) Cr. 3. F. Prerequisite: 
Fifteen credits in biology or graduate classification; per-
mission of instructor. Hutton Data coding and use of 
unit record equipment Logical basis of a digital computer 
system. Programming of data editing and record-keeping 
procedures using a higher-level language. 
456. Computer Systems I. (4-0) Cr. 4. F.W. Prereq-
uisite: 361. Functional description of assemblers, linking 
loaders, logical input-output processors, pure and recursive 
procedure implementation, sequential processes. 
457. Computer Systems II. (4-0) Cr. 4. W.S. Prereq-
uisite: 371, 456, and Stat 341. Virtual memory, paging 
and segmentation, memory allocation, auxiliary memory, 
file systems, dynamic structure handling, processor and 
memory allocation strategies, queuing theory. 
468. Problem Formulation in Non-Numeric Processes. 
(3-0) Cr. 3. W. Prerequisite: Permission of instructor. Tech-
niques for solving non-numeric problems. Problem organ-
ization, modelling, data structuring, and language features 
dictated by non-numeric problems. Theorem proving, game 
playing, natural language processing, symbolic mathematics 
and man-machine problem solving. -
470. Introduction to Data Processing and Programming 
for Behavioral Sciences. (3-0) Cr. 3. F. Prerequisite: Stat 
401. Concepts and procedures. Punch card concepts, data 
organization and collection, storage media, and computer 
organization. Program organization and flowcharting tech-
niques. Primarily for research workers in behavioral sci-
ences. 
471. Data Processing and Programming for Behavioral 
Sciences. (3-0) Cr. 3. W. Prerequisite: 470. Use of data-
processing techniques and the computer as research tools. 
Higher-level language programming and use of mathe-
matical and statistical library programs. 
4 7 5. Introduction to Analog Simulation and Computation. 
(E E 4 75) See Electrical Engineering. 
484. Computer Techniques for Biological Research. ( 3-0) 
Cr. 3. S. Prerequisite: 201, Stat 401. Review of input-
output devices, array manipulation, and subroutine usage. 
Organization of large-volume data for using mathematical 
and statistical library programs. 
Computer Science 43 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
501, 502, 503. Theoretical Foundations of Programming 
Languages and Operating Systems. (3-0) Cr. 3 each. Yr. 
Prerequisite: 372, 457. Theoretical foundations of program-
ming languages; language-defining mechanisms; semantic 
approaches (state vectors, lambda-calculus models, data-
structure models); model languages. Theory and principles 
in the structuring of operating systems: overall structure, 
executive and monitor programs, queuing theory, processor 
allocation (scheduling algorithms), memory management 
(paging, segmentation, sharing, linking), file systems, sys-
tem performance, loosely connected parallel processes. 
507, 508. Numerical Solution of Ordinary Differential 
Equations. (Math 507, 508) See Mathematics. 
509. Computational Methods of Linear Algebra. (Math 
509) See Mathematics. 
524, 525. Theory of Automata. (Math 524, 525) See 
Mathematics. 
530. Modelling and Simulation Techniques. (3-0) Cr. 
3. F. Prerequisite: 202, Math 213. Development of mathe-
matical models and simulation experiments with emphasis 
on simulator verification. Use of analog, digital and hybrid 
computers, and special-purpose languages. 
551, 552, 553. Structure and Processing of Information. 
(3-0) Cr. 3. Yr. Prerequisite: 362. Jespersen. Formalisms 
necessary to represent the structure and manipulation of 
information. Information coding for storage and retrieval, 
fixed and variable length information records; vectors and 
arrays; trees and list structures. Processing of structured 
information. Search, sort, and merge operations involving 
the characteristics of the storage media available in a 
computer system. Characteristics of programming lan-
guages for processing information structures; study of 
at least one current information processing language. 
580, 581. Scientific Application of Digital Computers, 
I, II. (Stat 580, 581) See Statisticg, 
582. Switching Theory. (E E 582) See Electrical Engi-
neering. 
584, 585. Digital System Organization. (E E 584, 585) 
See Electrical Engineering. 
586. Digital System Design. (E E 586) See Electrical 
Engineering. 
590. Special Topics. Cr. var. Prerequisite: Permission 
of instructor. 
A. Artificial Intelligence. 
B. Information Retrieval. 
C. Computation Structures. 
D. Computer-Aided Instruction. 
E. Computer Graphics. 
F. Computer-System Modelling and Evaluation. 
G. Syntactical and Semantic Analysis and Compiler Con-
struction. 
H. Miscellaneous. 
Courses for Graduate Students, major or minor 
607. Advanced Topics in Numerical Analysis. (Math 
607) See Mathematics. 
610. Seminar. Cr. var. Offered on demand. 
684. Advanced Switching Theory. (E E 684) See Elec-
trical Engineering. 
685. Advanced Logic Systems. (E E 685) See Elec-
trical Engineering. 
699. Research. 
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Construction Engineering 
Thomas C. ] ellinger, Professor In Charge 
The Department of Civil Engineering offers courses 
in construction engineering for minor credit to students 
majoring in other departments. 
Courses for Graduate Students, minor only 
355. Real Estate Finance. (I Ad 355) See Industrial 
Administration. 
371. Contractors Organization. (3-0) Cr. 3. F.W. Pre-
requisite: 246. Construction contracting business manage-
ment: planning, organization, staffing, directing, controlling. 
372. Construction Planning and Progress Scheduling 
I. (0-6) Cr. 3. W.S. Prerequisite: 371. Types of progress 
schedules used in construction work. Applications and ad-
vantages of types of schedules. Principles of planning con-
struction site layouts along with methods used in field 
inspection. 
440. Concrete Construction and Formwork Design. (0-6) 
Cr. 3. F. Prerequisite : 372, C E 331. Planning, design and 
scheduling of formwork and construction methods for con-
crete structures. 
441. Construction Planning and Progress Scheduling 
II. (0-6) Cr. 3. W. Prerequisite: 372, Com S 201. Analysis 
and application of advanced scheduling techniques including 
a study of computer methods with work in manpower 
leveling, equipment allocation, and time-cost relationships. 
450. Quantitative Methods in Construction Management. 
(3-0) Cr. 3. S. Prerequisite: 441, Com S 201, Stat 105. 
Analysis of construction management pro bl ems using mathe-
matical and statistical techniques; adaptation of utility and 
risk functions and linear programming to construction 
management: decision malting, statistical bidding, theory 
and application of bidding strategy. 
490. Special Problems in Construction Engineering. Cr. 
2 to 5 each time taken. Prerequisite: 372, permission of 
professor in charge of construction engineering. Advanced 
problems in construction engineering with emphasis in the 
field of construction operations and in the field of engi-
neering and technology. 
Earth Science 
Keith M. Hussey, Head of Department 
The Graduate Faculty 
Members: Biggs, Hussey, Lemish, Roy, Seifert, Vondra, 
Yarger 
Associate Members: Cody, Palmquist, Sendlein 
The department offers work for the degrees Master 
of .Science and Doctor of Philosophy with majors 
in earth science, geology, and meteorology, and minor 
work to students majoring in other departments. 
A nonthesis option is offered for the degree Master 
of Science in earth science, and in meteorology. 
Geology majors interested in a broader program may 
obtain the degree Doctor of Philosophy with a major 
divided between geology and a related field. The 
department also cooperates in an interdepartmental 
program in water resources. See Water Resources. 
Students desiring to major in earth science, geology, 
meteorology, or water resources normally have a strong 
undergraduate background in the physical and mathe-
matical sciences. The background of each individual 
will be evaluated in -light of expressed goals and the 
major. 
The department requires no foreign language 
proficiency for the M.S. degree. Candidates for the 
Ph.D . degree are required to submit proof of reading 
knowledge of two foreign languages, or reading 
and speaking knowledge of one. The candidate' s 
graduate committee may accept, as proof of mastery, 
either course grades in language courses taken at 
Iowa State University or examination scores of com-
prehensive examinations. 
Course programs are arranged on an individual 
basis. Minor work is normally recommended in 
chemistry, computer science, engineering mechanics, 
mathematics, metallurgy, physics, soils, soils engi-
neering, or zoology . 
Courses for Graduate Students, minor only 
Geography 
421. Settlement Geography. (3-0) Cr. 3. Alt. W., cifered 
1974. Prerequisite: .201. Evolution, morphology, and spa-
tial distribution d urban and rural settlement with an 
emphasis on North America and Europe. 
490. Special Problems. Cr. 2 to 4 each time taken. 
Prerequisite: 201, permission of instructor. 
Courses for Graduate Students, minor only 
Geology 
302A. Summer Field Work. Cr 8 to 12. SS. Prerequisite: 
302A: 204, 271. Vondra. 302A: Areal mapping; structural, 
stratigraphic, and geomorphic analyses. Written reports 
with appropriate illustration required. An 8-week summer 
field course required of all geology majors. 
340. Introduction to Geophysics. (3-0 or 6) Cr. 3 or 5. 
S. Prerequisite: 302A, Phys 113 or 223. Sendlein. Appli-
cation d physical principles to the determination of sub-
surface rock structure and/ or boondaries. Includes seismo-
logy, gravitometry, magnetometry, and the techniques d 
electrical and radioactivity surveying. Field application 
cl geophysical methods to include data acquisition, and 
computer processing and interpretation. 
351. Mineralogy. (3-6) Cr. 5. F. Prerequisite: Chem 142. 
Biggs. Geochemistry of silicates and other rock-forming 
minerals; determinative mineralogy; elementary optical 
crystallography. 
361. Invertebrate Paleontology. (2-6) Cr. 4. S. Pre-
requisite: 100. Cody. Characteristics and relationships d 
invertebrates of fossil record; their use in historical geol-
ogy. Field trips. 
371. Petrology. (3-0) Cr. 3. S. Prerequisite: 271, 351. 
Seifert. Origin, properties, and behavior d rocks as a func-
tion of their environment. 
372. Petrography. (0-6) Cr. 2. S. Prerequisite: 271, 351. 
Seifert. Microscopic description and classification d rocks 
in thin section. 
381. Structural Geology. (3-0) Cr. 3. W. Prerequisite: 
271. Lemish. Theory of rock deformation. Description and 
classification d structures in the earth's crust. 
382. Structural Geology Laboratcry. (0-6) Cr. 2. W. Pre-
requisite: 271. Lemish. Application d descriptive geometry 
and map interpretation techniques to solution of struc-
tural problems. 
401. Geology cl North America. (4-3) Cr. 5. Alt. W., 
offered 1975. Prerequisite: 381. Seifert. Geologic provinces 
of North America, their development and extent. 
407. Geologic Interpretation d AerialPhotographs. (1-6) 
Cr. 3. Alt. :F'".; offered 1973. Prerequisite: 100. Hussey. 
Principles of aerial photography and imagery used in quali-
tative and quantitative analysis d geologic features from 
aerial photographs. 
411. Principles cl Economic Geology. (3-3) Cr. 4. F. 
Prerequisite: 371, 381. Lemish. Nature and origin of min-
eral deposits. 
431. Geomorphology. (2-3 or 3-6) Cr. 3 or 5. F. Prereq-
uisite: 100, Stat 101. Palmquist. Interrelationship between 
geomorphic processes and earth materials in development 
of landforms; use of landforms in interpreting recent geolo-
gic history. Saturday field trips. 
440. Petrophysics. (2-6) Cr. 4. W. Prerequisite: 302A, 
371, 381, Math 213, Phys 223. Sendlein. Physical pro~ 
erties of rocks, including porosity, permeability, elastic 
properties, and heat and electrical conductivity. Rocks 
studied through laboratory investigations to establish their 
relationship to natural geologic materials and processes. 
452. Optical Mineralogy. (2-6) Cr. 4. W. Prerequisite: 
351. Biggs. Relationships of structure, symmetry, and 
optical properties of transparent crystals. Study d prin-
cipal rock-forming minerals with polarizing microscope. 
492. Stratigraphy. (3-3) Cr. 4. F . Prerequisite: 361, 
371 381. Vondra. Principles d stratigraphy and their 
appllcation to and exemplification by geologic occurrences. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
Geology 
501. Seminar. Cr. 1 each time taken. F. W.S. Prereq-
uisite: Permission of instructor. 
512. Advanced Economic Geology. (3-0) Cr. 3. Alt. W., 
offered 1975. Prerequisite: 411. Lemish. Geology applied 
to mining and exploration of mineral deposits. Problems 
related to ore genesis of significant mining districts. 
515. Geochemistry. (3-0) Cr. 3. Alt. F., offered 1973. 
Prerequisite: Chem 211, 301, permission of instructor. 
Lemish. Emphasis on chemistry of geological processes 
related to changes in earth materials. 
516. Laboratory in Geochemistry. (0-6) Cr. 2. Alt. F., 
offered 1973. Prerequisite: Chem 211, 301, and credit or 
classification in Geol 515. Lemish. Methods of sampling, 
analyzing, and interpreting chemical data obtained from 
geological materials. Field trips. Primarily for geology 
majors. 
521. Sedimentation. (3-4) Cr. 5. Alt. W., offered 1974. 
Prerequisite: 492, 515. Cody. Survey of sedimentation 
processes with emphasis on chemical sedimentation. 
531. Quaternary Geology. (3-0) Cr. 3. Alt. S., offered 
1974. Prerequisite: 431. Palmquist. Use and interpretation 
of variations in character of landforms, sediments, and 
fossils in reconstruction d Quaternary events and environ-
ments. Saturday and weekend field trips. 
532. Dynamics of Geomorphic Syst.ems. (2-1) Cr. 3. 
Alt. S., offered 1974. Prerequisite: 431. Palmquist. Analy-
sis of geomorphic systems acting under various constraints 
and of the resulting landforms. 
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535. Groundwater Geology. (2-3) Cr. 3. Alt. W., offered 
1974. Prerequisite: 440, c- E 304. Sendlein. Occurrence 
and distribution of subsurface water; natured conducting 
media. 
551. Advanced Mineralogy. (2-3) Cr. 3. Alt. S., offered 
1974. Prerequisite: 452. Biggs. Structural, chemical, and 
paragenetic relationships of common rock-forming minerals. 
555. Clay Mineralogy. (2-3) Cr. 3. Alt. W., offered 1975. 
Prerequisite: 551, Chem 323. Cody. Geologicalsignificance, 
structure, and chemistry of clay minerals. 
561. Vertebrate Paleontology. (3-3) Cr. 4. Alt. F., offered 
1973. Prerequisite: 361, Zoo! 320. Vondra. Morphology 
(cranial, dental, and post-cranial), taxonomy, evolution, 
and distribution d fossil vertebrates with emphasis on 
mammals. 
565. Advanced Invertebrate Paleontology. (2-6) Cr. 4. 
Alt. W., offered 1975. Prerequisite: 361. Cody, Vondra. 
Selected topics in paleontology and paleoecology: sedi-
mentary environments and their effects on organisms, 
stratigraphic correlation, interpretation of earth history, 
advanced morphologic descriptions of fossils. 
571. Igneous Petrology. (3-6) Cr. 5. Alt. F., offered 
1974. Prerequisite: 371 , Math 213. Seifert. Review dig-
neous petrology; discussion of field observations and lab-
oratory data. Emphasis on approach to equilibrium. Study 
of selected igneous rocks. 
575. Metamorphic Petrology. (3-6) Cr. 5. Alt. F. , offered 
1973. Prerequisite: 371, Math 213. Seifert. Review d meta-
morphic petrology with discussion of field observations and 
laboratory data. Emphasis on approach to equilibrium. 
Study d selected metamorphic rocks. 
581. Advanced Structural Geology. (2-3) Cr. 3. Alt. F., 
offered 1974. Prerequisite: 381. Lemish. Current theories 
d folding and development of secondary structures in rock 
bodies. Tectonic analysis of orogenic areas and current 
theories d global tectonics. Problems in metamorphic, 
igneous, and sedimentary structures. 
584. Rock Deformation. (3-6) Cr. 5. Alt. W., offered 
1974. Prerequisite: Math 213, Phys 223. Seifert. Strength 
and stress-strain relations d rocks and minerals; failure 
criteria and rheologic models; emphasis on plastic flow. 
Deformation of selected rocks and minerals. 
585. Geotectonics. (3-0) Cr. 3. Alt. W., offered 1974. 
Prerequisite: 371, 381, 492. Hussey, Roy. Distribution and 
dynamic history of sedimentary basins and mountain 
ranges of the world. 




D. Petrology and Mineralogy. 
E. Structural Geology. 
F. Geochemistry. 
G. Water Resources. 
H. Earth Science. 
I. Sedimentation. 
J . Economic Geology. 
K. Rock Deformation. 
L. Geophysics. 
592. Advanced Stratigraphy. (3-2) Cr. 4. Alt. F., offered 
1974. Prerequisite: 492, 521. Vondra. Interpretation of 
sedimentary rocks and rock bodies to infer processes, 
environments, and tectonic settings under which they 
formed Major facies of Cenozoic deposits of selected re-
gions studied and analyzed. 
Courses for Graduate Students, major or minor 
Geology 
672. Advanced Sedimentary Petrology. (2-6) Cr. 4. Alt. 
S., offered 1975. Prerequisite: 571. Biggs. Advanced study 
of petrology and petrography of sedimentary rocks. Field 
trips. 
699. Research. 
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Courses for Graduate Students, minor only 
Meteorology 
341. Atmospheric Thermodynamics and Statics. (4-0) 
Cr. 4. W. Prerequisite: Math 122 or 132; credit or classifi-
cation in Phys 222. Yarger. Equation of state, first law cl. 
thermodynamics, thermodynamics cl. water vapor, mixtures 
cl. gases, thermodynamic diagrams, hydrostatic equation. 
342. Physical Meteorology. (4-0) Cr. 4. S. Prerequisite: 
341. Yarger. Basic radiation laws, cloud physics, atm<>-
spheric electricity. 
406. Climates d the Continents. (Agron 406) See 
Agronomy. 
421. Meteorological Instruments. (2-3) Cr. 3. W. 
Vaughan. Prerequisite: Three credits cl. meteorology, Math 
122 or 132; Phys 112 or 223. Theory and techniques of 
conventional meteorological instruments. Limitations of 
specific rnstruments and systems encountered in field and 
laboratory measurements. Emphasis on theory and cali-
bration cl. instruments. 
443, 444. Atmospheric Dynamics I, II. (4-0) Cr. 4 each. 
443: F.; 444: W. Prerequisite: 443: 341; 444: 443. Yarger. 
Equation of motion on a rotating earth, horizontal motion, 
kinematics of fluid flow, circulation, vorticity, divergence, 
equation of continuity, the general circulation. 
454, 455, 456. Synoptic Meteorology I, II, III. (2-4) 
Cr. 4 each. Yr. Prerequisite: 454: 302 and credit or classi-
fication in 443; 455: 454; 456: 455. Brown. Case studies 
illustrating the structure and evaluation of air masses 
and frontal systems; three-dimensional analyses of large-
scale weather systems; interpretation of centrally pre-
pared weather charts, current weather discussion 
Courses Primarily for 





505. Microclimatology. (Agron 505) See Agronomy. 
506. Methods in Climatology and Meteorology. (Agron 
506) See Agronomy. 
521. Advanced Instrumentation. (2-3) Cr. 3. Alt. S., 
cifered 1974. Prerequisite: Three credits of meteorology, 
Math 213, Phys 223. Vaughan. Theoretical treatment cl 
meteorological instruments and systems with particular 
emphasis on research instruments for micrometeorological 
measurements. Survey cl. transducer types available, their 
responses and limitations. 
542. Physical Meteorology. (5-0) Cr. 5. F . Prerequisite: 
Phys 223, Math 213. Yarger. Wave phenomena, propa-
gation of energy through the atmosphere, atmospheric 
optics, visibility, aerosol physics, radar meteorology. 
543, 544. Dynamic Meteorology I, II. (4-0) Cr. 4 each. 
543: W.; 544: S. Prerequisite: 543: 444; 544; 543. FUnda-
mental equations, atmospheric waves, scale analysis, en-
ergy relations, barotropic and baroclinic models, numerical 
methods, atmospheric models of micro, meso, synoptic, 
and global weather phenomena. 
571, 572. Cloud Physics I, II. (3-0) Cr. 3 each. 571: 
Alt. W., offered 1975; 572: Alt. S., offered 1975. Prerequisi-
site: 443. Yarger. 571: Cloud dynamics, thermodynamics 
cl. phase-change and nucleation, numerical techniques in 
cloud physics, condensation nuclei and ice nuclei, diffusional 
growth of cloud drops and ice crystals. 572: Ice crystals 
and coalescence theories of initiation of precipitation, aero-
dynamic theory, accretional growth of raindrops and ice 
particles, cloud modification techniques. 
590. Special Topics. Cr. var. Prerequisite: Permission 
cl. instructor. 
Courses for Graduate Students, major or minor 
Meteorology 
605. Micrometeorology. (5-0) Cr. 5. Alt. F., offered 1974. 
Prerequisite: Permission of instructor. Physical processes 
in the atmosphere near the ground; laminar and turbulent 
flow; transfer of heat, mass, and momentum; eddy diffusion; 
statistical theories of turbulence; wind and temperature 
prrl.iles near the surface; evaporation. 
610. Atmospheric Turbulence and Diffusion. (4-0) Cr. 4. 
Alt. F., offered 1973. Prerequisite: Permission cl. instructor. 
Analysis and statistics of atmospheric turbulence, thee>-
retical treatment of atmospheric diffusion, K-theory, effects 
of buoyant motion, estimation cl. diffusion from meteorolog-
ical data. 
641. Atmospheric Radiation. (4-0) Cr. 4. Alt. S., offered 
1974. Prerequisite: Permission cl. instructor. Yarger. Solar 
and terrestrial radiation, radiative transfer equation, atme>-
spheric radiation charts, Stokes parameters, polarization. 
699. Research. Cr. var. Prerequisite: Permission of in-
structor. 
Economics 
Raymond R. Beneke, Acting Head of Department 
The Graduate Faculty 
Members: Beneke, Cheng, Christian, Davey, Fletcher, 
Fox, Fuller, Harl, Heady, Holdren, Hoyt, Kaldor, 
Ladd, Liston, Luckett, Merrill, Meyer, Murray, 
Paulsen, Robotka, Sengupta, Shepherd, Starleaf, 
Stephenson, Thorbecke, Timmons 
Associate Members: Arthur, Ball, Baumel, Doak, Eld-
ridge, Faden, Futrell, Gratto, James, Julius, Maxon, 
Mayer, Raikes , Scott, Skadberg, Strain, Thomas, 
Van de Wetering, Wisner 
The department offers work for the degrees Mas-
ter of Science and Doctor of Philosophy with majors 
in economics and agricultural economics, and minor 
work to students taking major work in other depart-
ments. 
Candidates for the degree Master of Science are 
required to complete satisfactorily 45 credits of accept-
able graduate work, including preparation of a thesis. 
With the approval of the program of study com· 
mittee, candidates for the degree Master of Science 
may fulfill requirements by satisfactorily completing 
54 credits of course work, in which case preparation 
of a thesis is not required. 
Prerequisite to major work in the department 
is the completion of undergraduate work in economics, 
mathematics, statistics, and other social science and 
technical subjects substantially equivalent to that 
required of undergraduate students majoring in econ-
mics or agricultural business. 
Foreign language is not required for the degree 
Master of Science. 
Programs of study for the doctorate are organized 
by each student in consultation with his major 
professor and his individual committee. Students 
may select fields of concentration from the following: 
Advanced Economic Theory; Agricultural Marketing 
and Price Analysis; Agricultural Development, Trade, 
and Policy; Agricultural Finance and Land Valuation; 
Econometrics; Economic Planning and Development; 
Industrial Organization; International Economics; 
Labor Economics; Monetary Economics; Operations 
Research; Production Economics and Farm Manage-
ment ;- Public Finance and Fiscal Policy; Regional-
Urban Economics; Resource Economics and Area 
Development. 
Each student is expected to achieve a minimum 
competence in economic theory as demonstrated by 
completing basic and advanced courses in micro-
economic and macroeconomic theory and by com-
pleting a written qualifying examination. Examinations 
are also required in two other fields selected from 
the list above. An outside minor, such _as statistics, 
mathematics, or computer science, can be substituted 
for one of the fields . 
The language requirements for the doctorate may 
be satisfied by one language at a high level of 
competence, by two languages at a lower level, 
or by substitution of additional coursework outside 
the major, minor, and primary supporting fields. 
Cooperative programs of study may be arranged 
with the University of Iowa College of Law or 
with other recognized institutions. 
The department also cooperates in the interde-
partmental program of industrial relations and water 
resources (see Industrial Relations and Water Resources ). 
Courses for Graduate Students, minor only 
301. Prices and Resource Allocation. (5-0) Cr. 5. F. W.S. 
SSL Prerequisite: 242. Theory of consumption and of the 
business firm; competitive and monopolistic markets; dis-
tribution of income; general equilibrium of the pricing 
system. 
405. Public Finance. (3-0) Cr. 3. F.W.S. Prerequisite: 
242. Principles of taxation; federal, state, and local reve-
nue and expenditure policies; current issues in public 
finance. 
409. National Income and Employment. (4-0) Cr. 4. 
F. W. S. SSL Prerequisite: 241. National income accounting. 
Static and dynamic theories of the determination of na-
tional income and employment, and of business fluctua-
tions. Monetary and fiscal policies for promoting economic 
stability and growth. 
410. Industrial Structures and Competition. (3-0) Cr. 
3. S. Prerequisite: 301. Measurement of structure, conduct, 
and performance of industries. Analysis of American anti-
trust laws and government regulation of industries. 
411. Economic Development. (3-0) Cr. 3. F. Prerequisite: 
242. Analysis of capital formation and capital allocation 
problems; relation of transportation, communications, and 
resource availability to development; population and edu-
cation problems as they relate to growth. 
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*412. Economics of Agricultural Development. (3-0) Cr. 
3. W. Prerequisite: 242; 330 or 436. Less-developed eco-
nomies; share and role of agriculture in labor force and 
national income; structure of agriculture; subsistence and 
commercial sectors; population, food, and nutrition; insti-
tutional considerations; policies for development; aid and 
international trade. 
*421. Cooperatives. (3-0) Cr. 3. W. Prerequisite: 242. 
General survey of cooperative activities, with special refer-
ence to agriculture; kinds of cooperatives, methods of or-
ganization and operation; principles, legal requirements; 
economic possibilities and limitations of cooperation. 
• 430. Advanced Farm Organization and Management. 
(2-2) Cr. 3. F. W.S. Prerequisite: 242; 130 or 330. Appli-
cations of budgeting and linear programming to planrung 
organizations for varying soil, market, capital, tenure, and 
farm-size situations. 
*435. Agricultural Finance. (3-0) Cr. 3. W. Prerequisite: 
242. Financial requirements of individual farmers and prin-
ciples applicable to borrowing by farms and farm coopera-
tive organizations. Analysis of lending agencies including 
commercial banks, insurance companies, merchants and 
dealers, Farm Credit Banks, and Farmers Home Admin-
istration 
*436. Agricultural Marketing Analysis. (2-2) Cr. 3. W. 
Prerequisite: 301, Stat 101; Stat 327 recommended. In-
troduction to use of economic theory and quantitative 
techniques in analysis of agricultural marketing problems; 
construction of economic models, statistical estimation of 
supply and demand, price forecasting, analyses of inter-
regional and intertemporal price differences. 
*440. Appraisal of Farm Real Estate. (2-3) Cr. 3. S. 
Prerequisite: 242, Agron 154. Land appraisal with empha-
sis on valuation procedure. Relationship of farm prices, 
taxes, and interest rates to value. Appraisal reports. 
444. Management: Theory and Practice. (3-0) Cr. 3. 
F.W.S. Prerequisite: 301. Analytical approach to business 
management. Business decision making with the aid of 
quantitative methods such as linear programming, sta-
tistical decision theory, inventory theory, and other tools 
of operations research. 
445. Collective Bargaining in the Private and Public 
Sectors. (3-1) Cr. 4. F.W.S. Prerequisite: 305. Theory and 
practice of collective bargaining. Economic effects of col-
lective bargaining. Problems in administration of contracts, 
including analysis of grievance arbitration and impact of 
public policy on labor relations. 
*447. Agricultural and Rural Policy. (3-0) Cr. 3. F.W.S. 
Alt. SSL Prerequisite: 242. Description and analysis of 
government actions to develop agriculture and improve the 
quality of the rural environment; i.e., raise resource earn-
ings, reduce pollution, alleviate poverty, and reduce in-
stability. 
*451. Agricultural Law. (3-2) Cr. 4. F. W. Prerequisite: 
Senior classification The legal framework impingin~ upon 
decision making by farm firms, families, and individuals: 
liabilities, real and personal property, contracts, uniform 
commercial code, organization of farm firms, inter-genera-
tion property transfers, water law, fence law, federal and 
state regulatory powers, insurance, and taxation 
455. International Economics. ( 3-0) Cr. 3. F. W. S. SSI. 
Prerequisite: 242. Principles of international trade, ex-
change rates, and balance of payments adjustments. Com-
mercial and foreign investment policies. Foreign trade and 
American agriculture and industry. 
456. International Finance. (3-0) Cr. 3. W. Prerequisite: 
455. Methods of financing international trade. The forei~ 
exchange and the gold standard. International financial 
institutions, short- and long-term capital movements, and 
problems of international liquidity. 
461, 462. Urban-Regional Economics. (3-0) Cr. 3 each. 
461: S.; 462: F. Prerequisite: 242. 461: Regional growth 
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and efficiency, locational determinants of firms and house-
holds, the regional economic base, resource development, 
economic planning in the city-region. 462: Theories of 
urban development, city typologies, trade and commuting 
patterns, urban economic interdependence, social invest-
ments in metropolitan communities. 
465. Economics of Educational System& (3-0) Cr. 3. 
S. SS. Prerequisite: 242. Economic problems of public edu-
cation, such as resources within school systems; economic 
analysis of resources available to schools and school sys-
tems; economic aspects of human resource development 
pertinent to education; interrelationships among an area's 
school system, its population, and its resource base. 
466. Retailing. (3-0) Cr. 3. S. Prerequisite: 242. Eco-
nomic nature of retailing; retail market structure; store 
organization; merchandising and pricing policies; retail 
control. 
•410. Economic Aspects of Rural Community Develop-
ment. (3-0) Cr. 3. W. Prerequisite: 242. Economic analysis 
of changing conditions in rural communities. Role of the 
rural town in development of rural areas. Impact of mod-
ernizing agriculture on rural towns. Impact of scale effi-
ciencies in merchandizing and transportation systems. 
Effects of alternative government policies, prospects for 
industrialization, adjustments in economic structure and 
institutions to improve incomes, public services, the rural 
community environment. 
•480, Natural Resource Economic& (3-0) Cr. 3. W. Pre-
requisite: 301. Theories of resource allocation and income 
distribution; externalities, public goods, and environmental 
quality; planning for natural resource use; methodology 
for analyzing resource problems. The department recom-
mends that credit in both 380 and 480 not be applied 
toward graduation. 
• Adminstered by the College of Agriculture. Courses not 
marked by an asterisk are administered by the College 
of Sciences and Humanities. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
501, 502. Intermediate Microeconomic Analysis. (3-0) 
Cr. 3 each. 501: F.W.SSI; 502: W.S.SSII. Prerequisite: 
301. Fletcher, Merrill, Staff. Economic theory and metho-
dology; theory of consumer behavior and demand; produc-
tion functions, costs, and firm behavior; equilibrium of 
consumers, firms, and industries; general equilibrium, eco-
nomic efficiency, and welfare; behavior of firms in non-
perfect competition and optimality of resource allocation; 
functional income distribution and the behavior of income 
shares. 
503. Intermediate Macroeconomic Analysis. (3-0) Cr. 3. 
F.S.SSI. Prerequisite: 409. Starleaf, Staff. Determinants of 
the level of national income and employment; measure-
ment, analysis, and control of aggregate economic activity. 
Examination of the postulates and policy implications of 
the classical, neoclassical, Keynesian, and neo-Keynesian 
models. 
504, 505, 506. Quantitative Methods in Economic Analy-
sis. (3-0) Cr. 1 each. Yr. Prerequisite: 504: Math 121; 
505: 504; 506: 505. Economic applications of selected con-
cepts of finite mathematics, differential and integral cal-
culus, differential equations, difference equations, calculus 
of variations. 
•512. Agrarian Reform and Economic Development. 
(3-0) Cr. 3. S. Prerequisite: 301or480. Timmons. Meaning 
of economic development, underdevelopment, overj>opula-
tion, agrarian structures as obstacles to economic develop-
ment. Improving agrarian structures through national, 
regional, and United Nations action. Comparative struc-
tural change in countries. 
515. Industrial Structures and Competition. (3-0) Cr. 3. 
F. Prerequisite: 502. Fletcher, Harl, Merrill. Business con-
centration in the American economy; structures and com-
petitive practices of particular industries; mergers, vertical 
and horizontal integration; measurement and evaluation of 
competition and monopoly; economic problems of public 
control of competition. 
516. Economic Aspects of Antitrust and Trade Regu-
lation. (3-0) Cr. 3. W. Prerequisite: 515. Harl. Analysis of 
the legal manifestations of national economic antitrust 
and trade regulation policy; rationale for public interven-
tion in industrial organization and price output policy; 
exemptions from antitrust law; price control; market divi-
sions and agreements not to compete; refusals to deal; 
monopoly; merger; resale price maintenance; discrimination 
in distribution; unfair trade practices; remedies under anti-
trust law; effectiveness of antitrust policy. 
•520. Human Capital Formation in Rural Areas. (3-0) 
Cr. 3. Alt. SSL, offered 1975. Prerequisite: 301. Kaldor. 
Nature and process of human capital formation; appli-
cation of benefit-cost analysis to human investments in 
agriculture; costs and benefits of educational, health, and 
mobility investments in rural people; and demands for 
human investment resources and facilities in rural areas. 
•531. Agricultural Market Organization and Buslne88 
Behavior. (3-0) Cr. 3. F. Prerequisite: 501. Fletcher, 
Raikes. Critical review of the theory of industry organi-
zation and firm behavior; analysis of the structures and 
competitive processes in agricultural product and factor 
markets; evaluation of economic performance under alterna-
tive normative criteria; legal restraints and marketing con-
trol programs. 
• 532. Quantitative Methods in Agricultural Economic 
Research. (3-0) Cr. 3. W. Prerequisite: 501, credit or classi-
fication in Stat 402. Ladd. Examination of models and 
theories from economics and other social sciences relevant 
to marketing and forecasting problems; use of these models 
and theories for hypothesis formulation; selection and use 
of quantitative techniques. 
• 533. Research Design in Agricultural Marketing. (3-0) 
Cr. 3. S. Prerequisite: 501. Doak, Scott. Current problems 
in agricultural markets and marketing; integration of 
theory, models, techniques and data in problem formula-
tion; role of information in decision processes; research 
objectives, organization and financing-state, federal and 
industry; dissemination and application of research findings. 
• 535. Economic Development and Transformation of 
Agriculture. (3-0) Cr. 3. Alt. S., offered 1974. Prerequisite: 
501. Heady. Relation of economic growth to factor prices 
and the technological and firm structure; fl.rm behavior 
and aggregate response in product supply and factor de-
mand; developmental needs for transformation of agricul-
ture and resource mobility; supply and resource problems 
under different stages of development; policy needs for 
alternative problems in development. 
536. Dynamic Macroeconomic Analysts. (3-0) Cr. 3. 
Alt. S., offered 1975. Fundamentals of dynamic economic 
theory; equilibrium and disequilibrium systems; stability 
of equilibrium in linear and nonlinear _systems. 
537. Linear Economic Models. (3-0) Cr. 3. F. Prereq-
uisite: 301, Math 104. Ladd. Selected applications of math-
ematics to economic problems; includes game theory, linear 
programming, and input-output analysis. 
538. Econometric Statistics. (Stat 538) See Statistics. 
539. Operations Research. (Stat 539) See Statistics. 
540. Operations Research Methods and Economic Analy-
sis. (Stat 540) See Statistics. 
•541. Agriculture in the World Economy. (3-0) Cr. 3. 
SSL Prerequisite: 242. Paulsen. The varied economic role 
of agriculture around the world and during economic devel-
opment, regional and commodity trade patterns and trends, 
trade regulation mechanisms, trade policies, and agricul-
tural development assistance. 
544. Theory of Public Goods and Ext.emallty. ( 3-0) 
Cr. 3. F. Prerequisite: 501. Meyer. Public goods, extern-
allty and social choice, public choice. 
545. Economics of Taxation. (3-0) Cr. 3. W. Prerequisite: 
501. Meyer. Taxation, shifting and incidence, public debt, 
ft.seal federalism. 
*548. Quantitative Agricultural Price Analysis. (3-0) 
Cr. 3. S. Prerequisite: Stat 402; credit or classification in 
502. Ladd, Raikes. Methods of economic and statistical 
analysis of quantities, prices, costs, supply, demand, con-
sumer behavior, and firm behavior. Applications of eco-
nomic and statistical methods to private and public deci-
sion making. 
551. Monetary Theory. (3-0) Cr. 3. F. Prerequisite: 
503. Christian, Luckett. The monetary mechanism: Neo-
quantity theory, neo-Keynesian monetary theory and the 
portfolio approach, microeconomic aspects of monetary 
theory, including monetary determinants of cost of capital. 
Rate of interest, expectations and lag in effect of mone-
tary policy. Money supply theory. 
552. Advanced Money and Banking. (3-0) Cr. 3. W. 
Prerequisite: 503. Christian, Luckett. Advanced topics in 
monetary econonilcs, including monopoly and competition 
in banking, models of commercial bank behavior, term 
structure of interest rates, instruments of monetary con-
trol, debt management, effectiveness of monetary policy. 
555. Advanced International Economics. (3-0) Cr. 3. W. 
Prerequisite: 301. Cheng, Thorbecke. Modern theory of 
inte~ational. pricing and allocation; foreign trade multiplier 
and international monetary equilibrium; problems of inter-
national economic stability; multilateral trade and eco-
nomic development. 
~56. Regional ~conomics. (3-0) Cr. 3. Alt. W. Prereq-
~site: 5~2. Theories of regional growth and development; 
interregional input-output, programming, and econometric 
mod?ls; popul~tion, migration, and methods of analyzing 
spatial interaction; region~ delineation and policy. 
557. Advanced International Flnance. (3-0) Cr. 3. S. 
Prerequisite: 409; 503 and 555 recommended. Cheng. 
Theory of foreign exchange, mechanism of adjustments 
in the balance of payments, exchange speculation and the 
forward exchange market, selected topics in international 
monetary policy. 
*561. Agricultural Resource and Income Problems. (3-0) 
~r. 3 .. F. Prereq"fsite: 301. Kaldor. Analysis of adjustment, 
mstability, and mcome problems and their interrelation-
ships; forces of agricultural disequilibrium, adaptability 
of the farm industry; sources of short-run price and income 
instability; farm family income problems related to struc-
tural imbalance and inadequate resources. 
*662. Agricultural Resource and Income Policies and 
Programs. (3-0) Cr. 3. W. Prerequisite: 561. Ball, Kaldor. 
Description, analysis, and evaluation of public policies 
and programs influencing agricultural resource investment; 
allocation, organization, and distribution of income within 
agriculture and between agricultural and nonagricultural 
sectors. 
565. Economics of Location. (3-0) Cr. 3. Alt. S. Pre-
requisite: 505. Faden. Location of plants, industries, and 
residences. Commuting, migration, and commodity-flow 
patterns. Influence and design of the transportation-com-
munication network. Influence of climate and resource 
distribution. Causes of agglomeration. 
566. Urban Economics. (3-0) Cr. 3. Alt. S. Prerequisite: 
501. Faden. History of world urban development; economic 
foundations of the city, agglomerating forces, linkage; 
theories of city growth-ring theories, sectoral theories, 
multiple nucleation; city system and urban hierarchies, 
coresuburban, hinterland relations and size distribution; 
commuting patterns, land-use patterns, CBD functions; 
metropolitan problems, transportation, housing, congestion, 
and neighborhood effects. 
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570, 571. Economic Development and Growth. (3-0) Cr. 
3 each. 570: W.; 571: S. Prerequisite: 570: 502; 571: 570. 
Sengupta, Thorbecke, Van de Watering. 570: Determinants 
of economic development, development planning models, 
and conflicts between development objectives. 571: Appli-
cations of economic development theory to concrete sit-
uations at the national, sectoral, and regional levels. Em-
pirical case studies. Choice of technique in development. 
573, 574. Applied Econometric Models. (3-0) Cr. 3 each. 
573: W.; 574: S. Prerequisite: 573: 538; 574: 573. Stephen-
son, Staff. Selected applications of econometric techniques 
to models of consumer demand behavior, models of cost 
and production, investment, the financial sector, the agri-
cultural sector, and macroeconometric models. 
576. Regional Economic Planning. (3-0) Cr. 3. Alt. S. 
Prerequisite: 301. Van de Wetering. Regional economic 
aspects of resource management; role of economic informa-
tion in physical planning. Problems of public policy for 
control and use of natural and human resources in re-
gional . development. Applications of systems analysis to 
public planning in river basins and metropolitan regions. 
590. Special Topics. Cr. 1 to 5 each time taken. 
•A. Agricultural Economics. 
B. Economics. Topics vary, including economic analysis 
of rural-urban educational systems. 
591. Comparative Collective Bargaining. (3-0) Cr. 3. 
Alt. S., offered 1975. Prerequisite: 502. Davey. Analysis 
of comparative collective bargaining in selected countries, 
stressing experience in the U.S. and in Western Europe. 
Analysis of different approaches to collective bargaining 
in the "mature" economies and the newly developing 
nations. Elements of a "general" theory of comparative 
collective bargaining. 
592. Economics · of the Labor Market. (3-0) Cr. 3. Alt. 
F., offered 1973. Prerequisite: 502. Advanced research and 
analysis of current problems of manpower development 
and util~ation, unemp~oyment and underemployment, and 
changes m the industnal and occupational composition of 
the labor force. 
. ?95. Law of Labor Relations. (3-0) Cr. 3. W. Prereq-
wsite: 305. Davey. Federal and state legislation affecting 
the collective bargaining process, including analysis of 
selected ~ourt decisions. Role of government in adjustment 
of labor disputes. Legal aspects of labor arbitration. 
596. Wage Theory and Collective Bargaining. (3-0) Cr. 
3. Alt. S. Prerequisite: 502. Theoretical and empirical 
analysis of market and institutional forces determining 
wage rates, wage levels and wage differentials, especially 
in unionized labor markets. 
•Administered by the College of Agriculture. Courses not 
marked by an asterisk are administered by the College 
of Sciences and Humanities. 
Courses for Graduate Students, major or minor 
601, 602, 603. Advanced Economic Theory. (3-0) Cr. 3 
each. Yr. Prerequisite: 601: 503; 602: 601; 603: 602. Star-
leaf, Stephenson, Staff. 601: Capital theory: productivity 
of capital, intertemporal resource allocation and invest-
ment criteria; production functions and technical change; 
theories of investment; theory of capital accumulation; 
dynamic theory of the firm. 602: Axiomatic approach to 
general equilibrium theory. Linear programming model 
of general equilibrium. Welfare economics: Pareto opti-
mality and various compensation principles; social wel-
fare function. 603: General equilibrium foundations of mod-
ern macroeconomic theory; post-Keynesian development 
of the consumption function; theory of investment; money 
and economic activity; dynamic macroeconomic models; 
theories of inflation. 
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605, 606. History of Economic Thought. (3-0) Cr. 3 
each. 605: F.; 606: S. Prerequisite: 502, 503. Luckett. 
Principal figures in the development of economic ideas; 
contribution of each period of economic thought. 605: The 
Mercantilists to the Classical School, inclusive. 606: Critics 
of the Classical School to J .M. Keynes. 
614, 615. Advanced Theoretical Analysis. (3-0) Cr. 3 
each. 614: F.; 615: W. Prerequisite: 614: 502, Math 204 
or 307, and 409; 615: 614. Faden. Advanced treatment of 
topics, including human capital, innovation, production, 
taste formation, income distribution, uncertainty, control. 
Introduction to advanced literature, including relevant 
models from other social sciences. 
•634. Land Valuation. (3-0) Cr. 3. S. Prerequisite: 301. 
Murray. Factors determining land value; fluctuation in 
land prices; critical evaluation of appraisal methods. 
•635. Farm Credit Theory. (3-0) Cr. 3. W. Prerequi-
site: 301. Murray. Farm credit policies and methods of 
extending credit. Organization and operation of lending 
agencies, private and governmental. Evaluation of altern-
ative agricultural credit systems. 
638. Advanced Econometric Statistics. (Stat 638) See 
Statistics. 
•641. Economics of Agricultural Production. (3-0) Cr. 
3. F. Prerequisite: 501. Heady. Production principles ap-, 
plied to use of land, labor, and capital; static and dynamic 
firm theory; farm size; resource and product combinations; 
production location; timing of production and conservation; 
cost structure; leases and asset control; uncertainty and 
expectations. 
•642. Resource Efficiency and Allocation in Agriculture. 
(3-0) Cr. 3. W. Prerequisite: 641. Heady. Programming, 
systems, simulation, and other models for development; 
optimal land and water use, and spatial and intertemporal 
relationships; aggregative resource demand and commodity 
supply; private and public objective functions; structural 
transformation of agriculture and polity evaluation relative 
to problems of efficiency, equity, environment, and rural 
community economic opportunities. 
645. Mathematical Methods in Economic Theory. (3-0) 
Cr. 3. S. Prerequisite: 615. Sengupta. Fixed-point tech-
niques: existence of static and dynamic general equilibria. 
Local and global quasistability methods: stability of ex-
change markets. Turnpike theorems in nonaggregative 
capital theory. Measure spaces of agents in atomless econ-
omies. 
646. Time Series. (Stat 646) See Statistics. 
660. Welfare Economics. ( 3-0) Cr. 3. S. Prerequsite: 
602. Holdren. A rigorous re-examination of efficiency, 
Pareto optimality and compensation principles. Set the-
oretic and mathematical programming approaches in wel-
fare. Axiomatic treatments of social choice. Bergsonian 
social and economic welfare functions. Problems at the 
frontier of welfare economics. 
•670. Resource Allocation in Forestry. (For 670) See 
Forestry. 
672. Capital and Growth. (3-0) Cr. 3. Alt. S., offered 
1974. Prerequisite: 570, 603. Sengupta. Theories of cap-
ital accumulation and multisector models of economic 
growth; optimum and efficient growth; applications to plan-
ning and resource allocation models; stochastic process 
applications. 
•680, 681, 682. Natural Resource Economics. (3-0) Cr. 
3 each. Yr. Prerequisite: 680: 480, 502; 681: 680; 682: 
681. Harl, Timmons. 680: Nature, objectives and prob-
lems of natural resource use and environmental quality. 
Physical, economic, and institutional interrelationships. 
Economics of ecosystems and environmental quality. Char-
acteristics, criteria, and classes of natural resources. De-
mand for and supply of natural resources by classes and 
individual resources. 681: Theory of inquiry applied to 
natural resource problems; decision making in managing 
natural resources and environmental quality; objective 
functions; costs and benefits; market and nonmarket con-
siderations; intertemporal and interspatial allocations;mul-
tiple purpose resource development. 682: Polley, planning, 
and programming for natural resource use and environ-
mental quality; alternatives and options; time and space; 
local, state, regional, national, and international levels; 
current policies and programs with appraisal; legal con-
straints on resource use and environmental quality; pri-
vate and public considerations. 
690. Seminar. Cr. 1 to 3 each time taken. F. W.S. Pre-
requisite: Six credits of graduate work in chosen field. 
Current topics in economic theory and applied economics. 
Offerings each quarter will be selected from the following 
list: 
A. Industrial Organization. 
B. International Economics. 
C. Economic Development and Polley. 
D. Monetary Economics. 
E. Public Finance. 
F. Urban-regional Economics. 
•c. Agricultural Marketing and Price Analysis. 
•tt. Agricultural Development. 
I. Labor Economics and Labor Relations. 
696A, 696B, 696C. Theory of Quantitative Economic 
Policy. (3-0) Cr. 3 each. Yr. Prerequisite: Permission of 
instructor. Sengupta, Thorbecke, Van de Wetering. 696A: 
Formulation and specification of policy models applied to 
problems of economic stabilization and economic develop-
ment, mainly at the national level. Economic forecasting 
and reliability analysis for economic policy models. 696B: 
Economic policy models and the theory of optimal con-
trol. Specification and computation of optimum policy in 
dynamic economic models. Certainty equivalence theorem 
and decision rules. Continuous and discrete versions of the 
maximum principle and their economic applications to 
growth, stabilization, and other problems. 696C: Economic 
policy models at the sectoral level. Sectoral planning ap-
plied to agriculture, transportation, education, and other 
sectors. Changes in technology and their effects on sec-
toral objectives. 
699. Research. 
•A. Agricultural Economics. 
B. Economics. 
•Administered by the College of Agriculture. Courses not 
marked by an asterisk are administered by the College 
of Sciences and Humanities. 
Education 
Ray J . Bryan , Professor in Charge, Professional Studies 
The Graduate Faculty 
Members: Bath, Fred G. Brown, Bryan , Bundy, 
Charles , Crawford, Dilts, Gowan, Hughes , Kizer, 
Kohlmann , Lagomarcino, Manatt , L. Glenn Smith 
Associate Members: Beard, Beavers, Boyles, Milton D . 
Brown , Canute, Dissinger, Engel, Gilbert, Goodale, 
Harding , Hart , Hoerner, Holmes, Hopper, Howe, 
Kahler, Keith, Keller, Kniker, Lawrence, Merkley, 
Phyllis Miller , Netusil , Pellegreno, Ronald L. Redick, 
Rosewell, Sandeen , Schloerke, Rex A. Thomas, Vir-
ginia Thomas , Volker , Youngberg, Zbaracki, Zim-
merman. 
Professional studies offers work for the degrees 
Master of Science, Master of Education, and Doctor 
of Philosophy with major in education and minor 
work to students taking major work in other depart-
ments. Within the education major a student may 
specialize in adult education, educational adminis-
tration, higher education, evaluation, extension ed-
ucation, guidance and counseling, and philosophy 
of education. Within the industrial education major, 
a student may specialize in vocational-technical ed-
ucation. 
Prerequisite to major graduate work in education 
is preparation substantially equivalent to the completion 
of one of the undergraduate curricula in education 
offered at Iowa State University and adequate proof 
that the student ranks above average in scholastic 
ability and promise of professional competency. 
. There i~· no language requirement for the degrees 
Master of Science or Master of Education . A doc-
toral candidate must have met one of the following 
requirements: (1) demonstrated a satisfactory reading 
knowledge of two languages selected from French, 
German, Russian or Spanish, or (2) demonstrated 
a significantly higher level of competence in one of 
the named languages. A student who has completed 
two years of undergraduate study in one of the 
named languages with a B average will be considered 
to have met the requirement of (1) above for one 
language. At the discretion of the student ' s advisory 
committee, a student may substitute nine quarter 
credits of graduate work in addition to the minimum 
Ph .D . requirements in approved areas for one language 
or 18 credits for two languages in meeting the 
requirement under ( 1) above. These credits must 
be from departments other than professional studies. 
Students whose native language is not English may 
substitute competence in English . 
Other graduate programs related to education 
(including General Graduate Studies ) may be planned 
for students on the basis of previous education and 
experience as well as future plans and needs . Stu-
dents should refer to Agricultural Education, Home 
Economics Education, Industrial Education , and Gen-
eral Graduate Studies or to graduate-level course 
offerings within other departments . 
Courses for Graduate Students, minor only 
426. Principles of Secondary Education. (3-0) Cr. 3. 
F. W. S. SS. Prerequisite: 305 or equivalent Problems of 
teacher relationships, pupil management and guidance, 
the curriculum, extra-curricular activities, trends in ed-
ucation, secondary school population, community school, 
evaluation of pupil progress, codes of professional ethics. 
468. Extension Education. (3-0) Cr. 3. F. Prerequisite: 
Permission of instructor. History and philosophy of univer-
sity extension education; objectives, organization, and pro-
grams of university extension. Principles and procedures 
of instruction and evaluation in extension education 
Education 51 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
501. Sources, Selection, and Preparation of Educational 
Media. (2-2) Cr. 3. F.SSI. Prerequisite: 305B. Volker. Or-
ganization of educational media centers. Sources and selec-
tion of software and hardware. Analysis of current research 
in effectiveness of teaching and learning through media. 
Preparation of a variety of teaching materials. 
502. Production of Visual Media. (2-2) Cr. 3. W. Pre-
requisite: 501. Volker. Designing, scripting, and producing 
film loops, photo essays, and video tapes. Implementation 
of research in development of effective projected materials. 
503. Designing Instructional Systems. (2-2) Cr. 3. S. 
Prerequisite: 502. Volker. Designing, scripting, and pro-
ducing instructional systems for individual and group in-
struction Research methods of evaluating multi-media 
instruction 
515. Evaluation of Educational Outcomes. (3-0) Cr. 3. 
W.SS. Prerequisite: Fifteen credits in education. Howe. 
Methods of evaluating educational outcomes, types of tests 
and their construction, use and interpretation of educa-
tional materials in teaching. 
51 7. Supervision of Student Teachers and Other Pre-
professional Laboratory Experiences. (3-0) Cr. 3. SS. Pre-
requisite: Permission of instructor. Schloerke. Designed 
for elementary and secondary school teachers. Emphasis 
is placed on the cooperating teacher's role relative to 
student teachers and teaching interns. Consideration is 
given to such topics as the orientation and guidance of 
future teachers, practical value of observation, coopera-
ting teacher-student teacher planning, and continuous eval-
uation throughout the program. 
520. Teaching Strategies and Elementary School Or-
ganization. (5-0) Cr. 5. F.S.SSI. Prerequisite: El Ed 344, 
Psych 333. Hohl. The role of the school organization in 
the development and the utilization of teaching strategies 
and the effect of various strategies on learning. 
522. Principles of Corrective Reading. (3-0) Cr. 3. W. 
S.SSI. Prerequisite: 520. Merkley. Identification, symptoms, 
causes, assessment, and correction of reading problems 
within the elementary classroom instructional program. 
530. Principles and Practices of Guidance. (3-0) Cr. 3. 
W.SS. Prerequisite : Fifteen credits in education and psy-
chology, including Educ 426 and Psych 333. Bryan, 
Hopper, Pellegreno. Principles and practices in the guid-
ance services; individual inventory, informational services, 
counseling, placement, follow-up, assisting school staff, 
and coordination of school, home, and community efforts. 
531. Analysis of the Individual. (2 or 3-0) Cr. 2 or 3. 
F.W.SS. Prerequisite: 530, Psych 440. Canute, Hopper. 
Collection, organization, and interpretation of data per-
tinent to the study of pupils in relation to problems of 
educational and vocational planning and personal adjust-
ment. Includes techniques for identifying the utilizing sources 
of information, and for collecting, analyzing, recording, 
and maintaining data about individual pupils. 
532. Guidance Services in the Elementary School. (3-0) 
Cr. 3. F.S.SS. Prerequisite: 530. Pellegreno. Overview of 
current practices in guidance at the elementary school 
level; guidance services, roles of personnel involved, and 
the articulation of the elementary and secondary school 
guidance programs. 
533A, 533B, 533C. Counseling Students. (3-0) Cr. 3 
each. 533A: F. S. SS.; 533B: W. SS.; 533C: W. SS. Prereq-
uisite: 533A: 530; 533B: 533A; 533C: 532, 533A Hopper, 
McMillen, Miller, Pellegreno. 533A: Introduction to School 
Counseling. Consideration of major approaches to coun-
seling secondary and elementary school students. 533B: 
Techniques of Counseling Secondary School Students. Inter-
viewing with students, role playin~, and observation of 
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counseling. 533C: Techniques of Counseling Elementary 
School Students. Use of play media in counseling empha-
sized. Interviewing and observations for counseling. 
534. Administration of the Guidance Services. (2 or 
3-0) Cr. 2 or 3. S.SS. Prerequisite: 530. Bryan, Hopper, 
McMillen, Pellegreno. Administrative principles and prac-
tices in organizing and implementing the guidance ser-
vices. 
535. Group Procedures in Guidance. (3-0) Cr. 3. F.S.SS. 
Prerequisite: Permission of instructor. Hopper, Miller, 
Pellegreno. Methods for organizing, maintaining, conduct-
ing, and evaluating group counseling sessions. 
536. Adult Education. (1 or 2-3) Cr. 2 or 3. F. Pre-
requisite: Fifteen credits in education. Holmes. Philosophy 
and need for continuing education in a democratic society. 
Survey of current trends with emphasis upon adult ed-
ucation contributions of many agencies in the community. 
Focus upon the adult as a participant in continuing ed-
ucation. 
537. Methods of Teaching Adults. (1 or 2-3) Cr. 2 or 
3. SSII. Prerequisite: Fifteen credits in education. Holmes. 
Principles and practices in directing adult learning-experi-
ence activities. Techniques for leading adult groups in 
both formal and informal situations. Study and evaluation 
of various methods including creative techniques in group 
planning and decision making. 
541. Introduction to Education Administration. (2 to 
4-0) Cr. 2 to 4. F.SSL Prerequisite: 426, Psych 333. Engel 
Philosophy and purposes of education in a democratic 
society. Basic principles of school administration. Analysis 
of the nature and function of units of education at local, 
intermediate, and state levels; principles and procedures 
for their reorganization. 
542. The Community Program of Secondary Education. 
(2 or 3-0) Cr. 2 or 3. SSL Prerequisite: 426. Dilts. The 
academic and vocational programs of community high 
schools; extra-class activities; education programs for post-
high school youth and adults; local community resources 
as curriculum content; curriculum revision. 
543. The Administration of School Personnel I. (2 or 
3-0) Cr. 2 or 3. W.SSL Prerequisite: Fifteen credits in 
education. Engel. Selection and organization of the teach-
ing staff; personnel policies; stimulation of professional 
growth; management of nonprofessional employees. Nature 
of leadership. 
544. Facilities in Higher Education. (2 or 3-0) Cr. 2 
or 3. S.SSL Prerequisite: 549. Hart. Educational speci-
fications for community college including socioeconomics, 
transportation and traffic systems, and population centers 
in geographic areas. The planning team. Curriculum, en-
rollment projections, and programming of required space 
needs. 
545. The Community Program of Elementary Education. 
(2 to 4-0) Cr. 2 to 4. SSL Prerequisite: Fifteen credits 
in education. Hohl. Problems of organization and admin-
istration of the elementary school program in relation 
to current theories and practices. Review of state courses 
of study; areas-of-living education; the fine arts; elementary 
school extra-class activities; community resources. 
546. School Business Management. (3-0) Cr. 3. W.SSI. 
Prerequisite: 541. Engel, Hart, Manatt. Fiscal administra-
tion of local school systems; budgeting; financial account-
ing; auditing school ac~ount~ ~d other aspects of sc~ool 
business management, mcludmg msurance, transportation, 
buildings and grounds, and planning and construction. 
547A, 547B. Supervision of Instruction. (3-0) Cr. 3 
each. 547A: S.SS.; 547B: F.SS. Prerequisite : Fifteen cred-
its in education. 547A: Hohl. 547B: Engel, Manatt. 547A: 
Improvement of teaching and learning in elementary 
schools . Evaluation of teaching effectiveness. Techniques 
of team teaching, individualized instruction, and contin-
uous learning progress. 54 7B: Purposes of educational 
supervision; review of modern secondary school methods 
of teaching; common techniques of supervision; evalua-
tion of teaching and learning. 
548. Educational Polley Making and Interpretation. (3-0) 
Cr. 3. W.SSI. Prerequisite: 541. Engel. Historical and legal 
bases of educational government in the United States; 
current issues in educational policy making at the local, 
state, and national levels; problems of implementing pol-
icy and interpreting educational programs to the commu-
nity. 
549. Planning Public School Facilities. (3-0) Cr. 3. SS. 
Prerequisite: 541. Hart. Assessment of need for new build-
ings; selection and acquisition of site; selection of archi-
tect; educational specifications; construction of new build-
ings. 
551. Occupational Information. (3-0) Cr. 3. F.W.SS. 
Prerequisite: Fifteen credits in education and psychology. 
Bryan, Hopper, Jones. Methods and techniques of occu-
pational analysis, description and presentation of anal-
ysis, description and presentation of occupational infor-
mation to high school pupils. Growth and development 
of important occupations, statistics, and trends. For teach-
ers and counselors. Field trips to industrial plants. 
552A, 552B, 553. Educational Statistics. (3-1) Cr. 3 
each. F. W. S. SS. Prerequisite: 552A: Fifteen credits in ed-
ucation, five credits in mathematics; 552B: Fifteen cred-
its in education; 553: 552A Howe, Netusil Statistical 
concepts and procedures for analyzing educational data. 
Designed for teachers, school administrators, or educa-
tional research workers. Concepts of descriptive and in-
ferential statistics are stressed 
-555. Organization and Administration of Junior High-
Middle School (2 or 3-0) Cr. 2 or 3. W. SS. Prerequisite: 
426. Manatt Current practices and trends in the organi-
zation of the junior high school, including underll'ing psy-
chological and educational theory. Responsibilities of the 
Junior high school principal for schedulmg, selection, and 
leadership of teachin~ personnel; records. and reports; 
extracurricular activities; discipline; business administra-
tion. 
556. Administration of Area Vocational-Technical Schools 
and Community Colleges. (3-0) Cr. 3. W.SSI. Prerequisite: 
541, 543, 548 or equivalent. Brown. Scope, administration, 
organization, and evaluation of programs for area voca-
tional-technical schools and community colleges. 
560. Higher Education in United States. (3-0) Cr. 3. 
F.SSL Brown. A survey course including historical devel-
opment, institutional governance, multiplication and di-
versity of colleges, administrative structure, organization, 
trends, and issues. A prerequisite for other courses in 
higher education. 
561. Methods of College Teaching. (2 or 3-0) Cr. 2 
or 3. F.S.SSI. Prerequisite: Fifteen graduate credits. Kizer. 
Basic educational theory and methods; abilities essential 
to effective teaching. 
562. Curriculum and Instruction in Higher Education. 
(3-0) Cr. 3. W.SSII. Prerequisite: Fifteen graduate credits. 
Brown. Issues, trends, and principles in curriculum de-
velopment; experimental programs; interrelationship of gen-
eral and specialized education; liberal education; profes-
sional education. 
563. College Personnel Policies and Practices. (3-0) 
Cr. 3. S.SSII. Prerequisite: 560. Brown. A profile of the 
college teacher, his special problems, interests, and goals; 
an examination of personnel problems in colleges and 
universities, including community colleges. In-service de-
velopment, salaries, fringe benefits, promotion, tenure, 
retirement, and recruitment will also be discussed. 
564. Student Personnel Services in Higher Education. 
(3-0 ) Cr. 3. W.SS. An introduction to the field of student 
personnel work, with a consideration of student activities, 
counseling services, financial aid , admissions, student con-
duct, and residential programs. Includes study in com-
munity college programs. 
565. Organization and Administration of Student Per-
sonnel Services in Higher Education. (3-0) Cr. 3. S.SS. 
Organizational structures considered; role and functions 
ot members of student personnel staff; policies and deci-
sion making for student personnel services emphasized. 
570. Program Planning in Adult Education. (3-0) Cr. 3. 
F. Prerequisite: 536. Beavers. Principles and procedures 
in identifying and appraising program opportunities in 
adult education. Emphasis will be upon involvement of 
participants and integration of information in selecting 
program objectives. 
575. Fundamentals of School Law. (3-0) Cr. 3. S.SS. 
Prerequisite: 541, 543. Engel, Manatt. Fundamentals and 
principles of law as related to the state and education, 
reorganization, liability, board procedures, pupil regula-
tion, conditions of employment. 
576A, 576B. Duties of School Principals. (2 or 3-0) 
Cr. 2 or 3 each. 576A: F.SS.; 576B: W.SS. Prerequisite: 
541. 576A: Hohl; 576B: Engel, Manatt. 576A: Elemen-
tary school organization for teaching and learning. Time 
allotments, staff utilization, team teaching, and student 
control. Executive and planning functions of the elemen-
tary school principal. Historical perspectives of this man-
agement profession. 576B: Secondary school organization, 
schedule making, management of pupil organizations, eval-
uation of pupil growth. Evaluation of the total program, 
staff utilization, and leadership _ 
584A, 584B. History of Education. (2 or 3-0) Cr. 3. 
584A: W.; 584B: SSII. Prerequisite: Fifteen credits of grad-
uate work. Kizer, Kniker, Smith. 584A: History of Eu-
ropean Education. Educational practices and institutions 
in ancient Greece and Rome; medieval educational pat-
terns; rise of universities; impact of the Renaissance, 
Reformation, and Counter-Reformation; development of 
national systems of education with special attention to 
England, France, and the German area. 584B: History 
of American Education. European heritage; colonial in-
stitutions and practices; influences from Enlightenment; 
Jacksonian democracy and the rise of tax support and 
state supervision; response to industrialization; educational 
reform movements; twentieth century developments and 
trends. 
585. Comparative Education. (3-0) Cr. 3. SSL Prereq-
uisite: Fifteen credits of graduate work. Smith. Develop-
ment, principles, and uses of comparative education; com-
parative analysis of selected educational systems, 
practices, objectives, and problems; specific countries 
treated will vary from time to time. 
590. Special Topics. Cr. 1 to 5. Prerequisite: Fifteen 
credits in education. 
B. Adult Education. 
C. Secondary Education. 
D. Vocational Educational Guidance. 
E. Administration of Education. 
F. Supervision of Education. 
G. Techniques of Research in Education. 
I. Elementary Education. 
J. Science Education. 
K. Classroom Utilization of Audiovisual Aids, Including 
Radio and Television. 
L. Higher Education. 
M. Extension Education. 
N. Curriculum. 
P. Philosophy, History, or Comparative Education 
W. Administration and Supervision of Physical Education 
591. Supervised Field Experience. (0-3 to 9) Cr. 1 to 
3. F.W.S. Prerequisite: Fifteen credits graduate work in 
special area. Supervised on-the-job field experience in 
special areas. 
D. Secondary School Guidance. 
E. School Administration. 
F. Elementary School Guidance. 
G. Community College Student Personnel Services. 
J. Higher Education. 
592. Supervised Practice in Counseling. (1-6 to 8) Cr. 3 
or 4. F.W.S.SS. Prerequisite: 592A: 533A, 533B or C, 
permission of instructor; 592B: Six credits of 592A and 
permission of instructor. 
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A. Counseling Practicum. 
B. Supervision of Counseling Practicum. Educ 592B is 
primarily a doctoral level course and will be taken by 
students who plan to pursue counselor education careers. 
Because of the importance attached to the counseling 
practicum in most counselor education institutions, skills 
in supervision of practicum are necessary for a doctoral 
student seeking employment. 
593. Workshop. Cr. 1 to 5. SS. Prerequisite: Fifteen 
credits in education. 
B. Adult Education. Beavers, Holmes, Lawrence. 
C. Secondary Education. Dilts, Manatt, Schloerke. 
D. Vocational Educational Guidance. Bryan, Hopper, Pelle-
greno. 
E. Administration of Education. Dilts, Engel, Hart, Holmes, 
Manatt. 
F. Supervision. Manatt. 
G. Research and Evaluation. Howe, Netusil. 
I. Elementary Education. Beard, Merkley. 
L. Higher Education. Brown. 
N. Curriculum. Dilts. 
596. Curriculum Construction. (3-0) Cr. 3. W.SSI. Pre-
requisite: Fifteen credits of graduate work in education. 
Dilts. An analysis of curriculum theories and principles 
of curriculum construction. Survey of curriculum trends, 
promising practices, and sociocultural factors affecting 
the curriculum. 
Courses for Graduate Students, major or minor 
601. Philosophy of Education.(3-0) Cr. 3. F.SSII. Pre-
reqwsite: Fifteen credits of graduate work in education. 
Kizer. Philosophical traditions of the ancient and medieval 
world. Traditions of the modern world. Analysis and classi-
fication of contemporary American educational theories 
and philosophies. 
602. Current Educational Issues. (2 or 3-0) Cr. 2 or 3. 
W. Prerequisite: Fifteen credits in graduate work in ed-
ucation. Kizer. Selected educational issues, movements, 
or problems in contemporary American education. 
603. Philosophical Ideas in American Education. (3-0) 
Cr. 3. S. Prerequisite: 601. Kizer. An intensive analysis 
and criticism of selected educational theories and issues. 
Synthesis and evaluation of their bearing on educational 
theory and practice. 
615. Seminar. ( 1 to 3-0) Cr. 1 to 3. F.W.S. 
B. Adult Education. 
C. Secondary Education. 
D. Guidance. 
E. Educational Administration. 
F. Supervision. 
G. Research and Evaluation. 
I. Elementary Education. 
L. Higher Education. 
P. Philosophy, History, and Comparative Education. 
624. Research Methods in Education. (3-0) Cr. 3. S.SSI. 
Prerequisite: Fifteen credits in education. Howe. Adapta-
tion of research techniques to problems in education. Pri-
marily for students preparing to write theses. 
641. Administrative Problems. (3-0) Cr. 3. F. Alt SSI., 
offered 1974. Prerequisite: 541, 543. Engel A case-study 
approach to problems in educational administration Focuses 
on the development of competences for dealing with actual 
situations. 
643. The Administration of School Personnel II. ( 3-0) 
Cr. 3. S. Prerequisite: 543. Engel. An in-depth exploration 
of problems in the administration of school personnel in 
relation to current theories and practices. Topics will in-
clude collective negotiation, differentiated staffing, and 
personnel selection and maintenance. 
644. Educational Finance. (2-4) Cr. 2 to 4. S. Prereq-
uisite: 541. Hart. Application of the principle of public 
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finance to education; school revenues and expenditures 
as part of the fiscal problem of government at the local, 
state, and federal levels. 
663. Research in the Analysis of Teaching. (3-0) Cr. 
3. S. Prerequisite: Nine credits of graduate work in ed-
ucation. Dilts, Schloerke. Critical examination of various 
systems for studying and evaluating teaching; descrip· 
tive studies and. conceptual systems of teaching; their 
nature. and po~s1ble us~s ; major research attempts in 
assessmg teaching effectiveness along with ensuing prob-
lems connected with such efforts. 
664. College Organization and Administration. (3-0) 
Cr. 3. F. Prerequisite: 560. Brown, Gowan. Lectures and 
discussions relating to administrative organization and 
behavior: communications, leadership, distribution of power, 
institutional report writing, job analyses, legal bases, and 
institutional governance. 
665. Financing Higher Education. (3-0) Cr. 3. W. Pre-
requisite: 560. Brown. Lectures, discussions, and individual 
investigation relating to financial administration in colleges 
and universities. Budgeting, space utilization, administra-
tion of sponsored research, fund raising, investments, ex-
amination of theories on expenditures. Designed for persons 
aspiring to college administration. 
678. Administrative Theory in Education. (3-0) Cr. 3. S. 
Prerequisite: Master's degree, permission of instructor. 
Manatt. The historical background of current thinking 
in administration and organization; theoretical approaches 
to administration; analysis of functions and processes of 
administration as they apply to education. For experienced 
administrators. 
679. Advanced Administrative Theory in Education. 
(3-0) Cr. 3. S. Prerequisite: 678. Manatt. Critical evalua-
tion of the major research in systems analysis, operations 
research and prediction models as they apply to the man-
agement of schools and colleges. Simulation by in-basket 
techniques and computer. Model building from isomorphisms 
selected from management strategies in business and 
industry. 
680. The Teaching-Learning Process in Adult Educa-
tion. (3-0) Cr. 3. S. Prerequisite: 570. Lawrence. Inquiry 
into psychological and sociological factors in adult be-
havior as they affect learning; special emphasis on dif-
ferences between adults and youth as learners and their 
implications for adult teaching. The inductive approach 
to adult learning will be emphasized. 
699. Research. Cr. arr. Prerequisite: Fifteen credits in 
education. 
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Warren B. Boast, Head of Department 
The Graduate Faculty 
Members: P.M . Anderson, Boast, R .G. Brown, Chol-
vin, Coover, Fouad, Hale , Hsieh, Koerber, Michel, 
Nasser, Pohm, Post , Read, Smay, Stewart, Town 
Associate Members: Basart, Bond, Bowen, Brearley, 
Brockman, J .M . Brown, Camp, Carlson, Coady, 
Comstock, Duven, Fanslow, Herget, Horton, Jones, 
Kruempel, Mericle, Musil, Nilsson, Potter, Robb, 
Samuels, Scott , Scouten, Stephenson, Swift, Town-
send, Triska , Willett, Zingg 
The department offers work for the degrees Master 
of Science, Master of Engineering, and Doctor of 
Philosophy with major in electrical engineering and 
minor work to students taking major work in other 
departments. 
Minor work for electrical engineering majors is 
usually selected from mathematics, physics, chemistry, 
nuclear engineering, aerospace engineering, or the 
life sciences. 
There i·s no foreign language requirement for the 
degrees Master of Science or Master of Engineering. 
The foreign language requirement for the degree 
Doctor of Philosophy consists of the completion, 
with grades of C or better, of one of the following 
foreign language sequences (or equivalent) : 101, 102, 
103 (French); 121, 122, 123 (Russian); 131, 132, 
133 (German); 151, 152, 153 (Spanish). 
The department also offers major work for the 
degree Master of Engineering. The thesis require-
ment may be waived. This degree is offered both 
on-campus and at approved off-campus locations. 
Electrical engineering is quite diverse, especially 
at the graduate level. Thus students can find con-
siderable course offerings and research opportunities 
in biomedical engineering, circuit theory, computer 
technology, control and information systems, electric 
energy sources and conversion, electromagnetic wave 
propagation, electronic devices, electronic materials, 
and power systems engineering. 
The normal prerequisite to major graduate work 
in electrical engineering is the completion of under-
graduate work substantially equivalent to that 
required of engineering students at this university . 
Because of the diversification in the electrical engi-
neering graduate program, however, it is possible 
for a student to . qualify for graduate study in 5ome 
of the areas enumerated above, even though his 
or her undergraduate or prior graduate training 
has been in a discipline other than electrical engi-
neering . Supporting work, if required, will depend 
on the student 's background and area of research 
interest. A prospective student from a discipline 
other than a curriculum in electrical engineering 
is urged to submit, with the application for admis-
sion, a statement of the proposed area of graduate 
study. 
Courses normally will be offered as stated in 
the course description. Where no specific time of 
offering is stated, the course may be offered during 
any quarter provided there is sufficient demand. 
Instruction in biomedical engineering is provided 
jointly by the colleges of Engineering and Veterinary 
Medicine . Laboratory facilities are available in the 
Biomedical Engineering Building . See Biomedical Engi-
neering for requirements. 
Courses for Graduate Students, minor only 
308, 309. Electric Circuit Analysis and Design I, II. 
308: (4-0) Cr. 4. F.W.; 309: (3-2) Cr. 4. W.S. Prerequisite: 
308: 206, credit or classification in Math 322; 309: 308. 
Laplace transforms in circuit theory. Fourier expansions. 
Matrices in circuit theory. Driving point and transfer func-
tions. Bode diagrams. Properties and design of RC and 
LC networks. Impedance matching. Scattering parameters. 
Introduction to modern filter synthesis. 
313. Introduction to Electromagnetic F1elds I. (3-2) Cr. 
4. F.S. Prerequisite: Phys 223, credit or classification in 
Math 321. Vector analysis, principles of electrostatic fields, 
energy and potential, capacitance, Laplace's equation and 
application to static and quasistatic problems, numerical 
solutions of Laplace's equation. 
314. Introduction to Electromagnetic F1elds II. (3-2) 
Cr. 4. F.W. Prerequisite: 313, credit or classification in 
Math 322. Principles of magnetostatic fields, magnetic cir-
cuits, inductance, Faraday's Law, displacement current, 
Maxwell's equations, introduction to wave concepts and 
energy flow in transmission lines and electromagnetic 
waves. 
317. Elementary Power Circuits and Magnetic Devices. 
(3-0) Cr. 3. W.S. Prerequisite: 206, 313. Three-phase cir-
cuit analysis. Polyphase metering. Magnetic circuit anal-
ysis. Inductance calculations. Forces and torques in mag-
netic devices. Multiply excited magnetic devices. Intro-
duction to machine concepts. Iron-core transformers. 
318. Power Circuit and Magnetic Device Laboratory. 
(0-2) Cr. 1. W.S. Prerequisite: Credit or classification in 
317. Experiments in balanced three-phase circuits, mag-
netic devices, and iron-core transformers. 
351. Electric Machinery. (3-0) Cr. 3. F.S. Prerequisite: 
317, credit or classification in 309. Analysis of rotating 
electric machinery with emphasis on applications. 
352. Electric Machinery Laboratory. (0-3) Cr. 1. F.S. 
Prerequisite: Credit or classification in 318 and 351. Ex-
perimentation with electric rotating machinery. 
374, 375, 376. Electronics Engineering. (3-3) Cr. 4 
each. 374: F.S.; 375: F.W.; 376: W.S. Prerequisite: 374: 
206, credit or classification in 232; 375: 374, credit or 
classification in 308; 376: 375, credit or classification in 
309. Introduction to transistor physical electronics. Linear, 
piecewise-linear and large-signal modeling of selected elec-
tronic devices. Analysis of electronic circuit topics such 
as biasing, amplification, frequency characteristics, dis-
tortion, power dissipation, feedback effects, oscillation, 
switching. The department recommends that credit in both 
the 374, .375, 376 and the 445, 456 sequences not be 
applied toward graduation. 
404. Introduction to Linear Control Systems. (3-0) Cr. 
3. F. Prerequisite: Math 321. Introduction to the repre-
sentation and analysis of linear control systems by means 
of transfer functions and state equatiOns. 
410. Introduction to Switching Theory. (Com S 410) 
(3-0) Cr. 3. F. Axiomatic development of Boolean algebra. 
Combinational circuits using AND, OR, NOT and other 
logic elements, truth tables, maps, minimization techniques. 
Introduction to asynchronous sequential circuits, stable and 
unstable states, state diagrams, flow tables, simplification 
methods. 
411, 412. Principles of Computer Design. (Com S 411, 
412) 411: (3-2) Cr. 4; 412: (3-0) Cr. 3. W.S. Prerequisite: 
411: Com S 201, 410;.412: 411. 411: Digital computer 
organization. Arithmetic addition, subtraction, multiplica-
tion, division, negative representation. Control: instruction 
· format, types, acquisition, execution. 412: Memory: organ-
izations, types, hierarchies. Input/output: methods, data 
organization. Arithmetic: speedup techniques, floating point 
operations. Control: advanced features. 
420. Electromagnetic Waves. (3-3) Cr. 4. F. Prerequisite: 
314. Plane waves, energy flow, normal and oblique inci-
dence, phase and group velocities, propagation between 
parallel planes, dispersion and thew-t3 diagram, polarization, 
interference and diffraction, partial coherence, propagation 
in anisotropic media. 
421. Transmission Lines and Guided Waves. (3-3) Cr. 
4. W. Prerequisite: 420. Properties and applications of 
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transmission lines in power and communication systems, 
transients, impedance matching, matrix representation, 
transmission-line resonators, filters and couplers, applica-
tions to wave guides. 
425. Linear Integrated Circuits. (3-0) Cr. 3. W. Pre-
requisite: 376. Analysis and application of linearintegrated 
circuits, including such topics as chip fabrication, mono-
lithic differential and operational amplifiers, active filters, 
switching regulators, data sheet specifications. 
426. Pulse and Digital Circuits. (3-3) Cr. 4. F. Prereq-
uisite: 376. The diode and active devices in switching 
applications. Analysis and design of pulse and digital 
circuits such as linear sweeps, multivibrators, logic elements. 
427. Introduction to Communication Systems Analysis. 
(3-0) Cr. 3. W. Prerequisite: Math 322. Spectral analysis 
using Fourier series and Fourier transforms. Network im-
pulse response and filtering. Transmission band-width re-
quirements. Random signals and noise. Amplitude mod-
ulation systems and frequency-division multiplexing. 
428. Electrical Properties of Materials. (4-0) Cr. 4. S. 
Prerequisite: Phys 303. Electrical properties of metals 
semiconductors, insulators, and magnetic materials a~ 
utilized in device applications such as lasers and inte-
grated circuits. 
431. Electrical Energy Sources. (3-0) Cr. 3. W. Pre-
requisite: 308 or 341, and Phys 303. Specialized and 
unconven~ional sources of electrical energy such as: 
photovoltaic generators (solar cells), thermionic converters 
and magneto-hydrodynamic generators. Other energy con: 
version schemes. 
436. Digital Integrated Circuits. (3-0) Cr. 3. S. Pre-
requisite: 376, 410. Analysis and application of digital 
integrated circuits. Analysis and comparison of several 
logic families and their applications to the design of 
counters, computers, and analog-to-digital converters. 
441, 442. Introduction to Circuits and Instruments. 
(3-2) Cr. 4 each. 441: F.W.; 442: W.S. Prerequisite: 441, 
Phys 222, credit or classification in Math 213; 442: 441. 
441: Transient and steady state behavior of circuits. Use 
of the Laplace transform, the phasor transform, and the 
transfer function in circuit analysis. Basic instruments. 
442: Frequency response, bridge circuits, magnetically 
coupled circuits, transformers, three-phase circuits, periodic 
driving functions. The department recommends that credit 
in both the 341, 342 and the 441, 442, 451 sequences 
not be applied toward graduation. 
445, 446. Electronic Circuits, Instruments, and Systems. 
445: (3-3) Cr. 4. W.S.; 446: (3-2) Cr. 4. S. Prerequisite: 
445: 342 or 441; 446: 445, 445: Introduction to electronic 
circuit analysis; diode and triode circuits; transistor cir-
cuits. 446: Digital systems and instrumentation. The de-
partment recommends that credit in both the 374, 375, 
376 and the 445, 446 sequences not be applied toward 
graduation. 
451. Introduction to Electric Machinery. (3-2) Cr. 4. 
F.S. Prerequisite: 442. Power transformers. Basic principles 
of operation, design, and control of DC machines, induction 
machines, synchronous machines, and single-phase 
machines. 
460. Introduction to Energy Systems. ( 4-0) Cr. 4. F. 
Prerequisite: Senior classification. Electric energy require-
ments, structure of energy systems, energy resources, 
structure of bulk conversion schemes, thermal generation, 
hydro generation, future generation, economics of gen-
eration, structure of transmission systems, operation, 
environmental effects. 
466, 467. Power-System Analysis. 466: (4-0) Cr. 4. W.; 
467: (3-3) Cr. 4. S. Prerequisite: 466: 351; 467: 466. AC 
and DC transmission, transmission lines, generalized and 
graphical calculations, network analysis, load flow, system 
faults and fault calculations, transients and system stability, 
economic operation. 
4 7 5. Introduction to Analog Simulation and Computation. 
(Com S 475) (1-3) Cr. 2. F.W.S. Prerequisite: Math 213. 
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Basic concepts of analog simulation and computation with 
applications to feedback systems. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
505. 506. Analysis and Design of Linear Control Sys-
tems. (3-0) Cr. 3 each. Offered as arr. Prerequisite: 505: 
404, Com S 201; 506: 505, credit or classification in 475. 
Definition and applicatfon of root-locus, Bode, Nyquist, 
and Nichols plots; stability of feedback systems; compensa-
tion to meet time and frequency domain performance 
crit~ria; applications of digital and analog computers in 
solving control systems problems; practical design problems. 
507, 508, 509. Semiconductor Device Theory and Tech-
nology. (3-0) Cr. 3 each. Yr. Prerequisite: 507: 376, Phys 
303; 508: 507; 509: 508. 507: Review of semiconductor 
physics including transport properties. Extensive theory 
and basic technology of p-n junction diode devices including 
tunnel and IMPATr diodes. 508: Theory of bipolar tran-
sistors and other multijunction devices. Introduction to 
surface state phenomenon. 509: Theory of selected surface 
effect, optoelectronic, and bulk effect devices. The concept 
and basic technology of integrated devices. 
518, 519, 520. Electric and Magnetic Properties of Ma-
terials. (3-0) Cr. 3 each. Yr. Prerequisite: 518: Phys 303; 
519: 518, Phys 513 or Met 512; 520: 519. 518: Crystal 
structure and symmetry, aniostropy, the phenomenological 
treatment of the physical properties of materials. 519: 
Band theory of solids. Conduction phenomena in metals, 
semi-conductors, and insulators. Junction phenomena. 520: 
Microscol?ic properties based upon quantum mechanics 
and statistical mechanics. Crystallography. Metals and 
transport phenomena. Magnetism and coupled-wave phe-
nomena. 
525. Introduction to Gaseous and Plasma Electronics. 
(3-0) Cr. 3. Offered as arr. Prerequisite: 314, Phys 303. 
Ionization processes; diffusion and recombination; electron 
attachment; behavior of charged particles in fields; mobility; 
self-sustained processes; breakdown; glows; arcs and 
coronas; microwave breakdown; plasma oscillations; plasma 
interaction with eletromagnetic waves; applications. 
527. Communication Systems Analysis and Design. (3-3) 
Cr. 4. S. Prerequisite: 427. Angle modulation systems. 
Sampling theorem and practical sampling. Pulse modulation 
systems including pulse-code modulation. Time-division 
multiplexing. Information measure and channel capacity. 
Digital data systems. Design and comparison of systems . 
. 528. Data Transmission. (3-0) Cr. 3. S. Prerequisite: 
Math 322. Principles of modern data communications. 
Optimum spectral shaping of data signals to achieve 
rrunimum error rate in the presence of noise. Theoretical 
error rates for various modulation methods. Commonly-
encountered transmission impairments and their effects. 
Characteristics of various systems are compared theoret-
ically and practically. 
531. Networks and Linear Graphs. (3-0) Cr. 3. F. Alt. 
Yr. as arr. Prerequisite: 309. Analysis of networks by 
means of linear graph theory and matrix algebra. Net-
work parameter matrices and their properties .. 
532. Synthesis of Electric Networks. (3-0) Cr. 3. Alt. 
Yr. as arr. Prerequisite: 309. Necessary and sufficient 
conditions and synthesis methods for realization of pas-
sive driving point functions. 
533. Synthesis of Electric Networks. (3-0) Cr. 3. Alt. 
Yr. as arr. Prerequisite: 532. Approximations useful in 
network synthesis, synthesis of passive two-port networks. 
534. Synthesis of Electric Networks. (3-0) Cr. 3. Alt. 
Yr. as arr. Prerequisite: 533. Properties of networks con-
taining active elements and methods for synthesis of such 
networks. 
539. Matrix Network Analysis. (3-0) Cr. 3. F. Prereq-
uisite: 309 or 442. Matrix analysis of networks, port and 
terminal descriptions, linear vector space formulation and 
applications. 
540. Electric Power Machinery. (3-3) Cr. 4. S. Prereq-
uisite: 351 or 451. Analysis of machine transients. Stability 
and control of multiphase and single phase machines. 
541. Advanced Symmetrical Components. (3-0) Cr. 3. 
Alt. Yr. as arr. Prerequisite: 467. Calculation of sequence 
impedances, analysis of unbalanced systems and unbalanced 
conditions. 
542. Power System Protection. (3-0) Cr. 3. Alt. Yr. 
as arr. Prerequisite: 541. Criteria for fault clearing, device 
coordination, relaying. 
543. Computer Solutions for Power Systems. (3-0) Cr. 
3. Alt. Yr. as arr. Prerequisite: 541, 404, or 539. The 
study of algorithms adaptable to digital computers for 
load flow, fault, and stability problems. 
544. Distribution Engineering. (3-0) Cr. 3. Alt Yr. as 
arr. Prerequisite: 467. Distribution components, design 
criteria, protective device coordination, secondary networks, 
voltage control 
546. Economic Operation of Power Systems. (3-0) Cr. 
3. Alt. Yr. as arr. Prerequisite: 539. Operation of systems 
on a minimal cost basis, theory of incremental loading, 
system losses, methods of computation. 
547. High Voltage DC Transmission. (3-0) Cr. 3. Alt. 
Yr. as arr. Prerequisite: 314. !I'ransmission by direct cur-
rent, inverter design, system simulation, parallel operation, 
stability considerations. 
550. Static Electric and Magnetic Flelds. (3-0) Cr. 3. 
F. Prerequisite: 314. Electrostatic and magnetostatic fields 
in vacuum, boundary conditions, relations of microscopic 
and macroscopic fields, general solutions of potential prob-
lems, energy-force relations, fields in conducting, dielectric, . 
and magnetic materials. 
551, 552. Advanced Electromagnetic Fleld Theory I, 
IL (3-0) Cr. 3 each. 551: W.; 552: S. Prerequisite: 551: 
420; 552: 551. 551: Theorems and concepts in electro-
magnetic theory; scattering, radiation, plane, cylindrical, 
and spherical wave functions. 552: Perturbational and 
variational techniques, periodic structures, propagation in 
anisotropic media. 
554. Microwave En~neering. (3-0) Cr. 3. Alt. Yr. as 
arr. Prerequisite: 421. Waveguides, cavity resonators, pas-
sive microwave devices, cascaded transformers and cou-
plers, microwave filters, microwave tubes, microwave semi-
conductor devices. 
556. Antenna Engineering. (3-3) Cr. 4. Alt. Yr. as arr. 
Prerequisite: 420. Transmission of electrical ener~ via 
antennas in space and in the presence of the earth s sur-
face. Radiation from simple and extended sources and 
arrays, antenna theorems, analysis and design, scattering 
concepts, receiving antenna considerations, modem antenna 
systems. 
557. Fundamentals of Radio Wave Propagation. (3-0) 
Cr. 3. Alt. Yr. as arr. Prerequisite: 420. Transmission 
loss, free-space propagation, propagation over plane and 
spherical surfaces, propagation at low frequencies, micro-
wave and millimeter wave propagation, laser beam propa-
gation. 
558A, 558B. Radio Astronomy. (3-0) Cr. 3 each. 
Prerequisite: 558A: Phys 223 or 303; 558B: Credit or 
classification in 420 or Phys 365. 558A: Radio astronomy 
sources: continuum emission mechanism of radio sources; 
spectral radio lines; observed characteristics of the sun, 
galaxy, quasars, and other radio sources. 558B: Radio 
astronomy measurements: fundamentals of radio astron-
omy, radio telescope antennas, interferometer theory, wave 
polarization, radiometers. 
560, 561, 562, 563. Systems Engineering Analysis. (3-0) 
Cr. 3 each. 560, 561: Yr. as arr.; . 562, 563: Alt. Yr. as 
arr. Prerequisite: 560: Credit or classification in Math 
410 or Math 415; 561: 560; 562: 561; 563: 561. Applica-
tions of topics in abstract algebra, topology, theory of 
measure and integration, linear algebra, and functional 
analysis to automatic control systems and communication 
systems. Utilization of selected topics in ordinary differen-
tial equations, partial differential equations, calculus of 
variations, integral equations and random processes in the 
areas of communication and control theory. 
565. Information Theory I. (3-0) Cr. 3. Alt. Yr. as arr. 
Prerequisite: 427. Recommended corequisite: Stat 541. 
Application of probability to communication systems. In-
formation content and redundancy of discrete sources. 
Noiseless coding and Shannon's noiseless coding theorem. 
Information measures for noisy channels. Shannon's funda-
mental theorem and error-correcting codes. Capacity of 
a continuous channel with additive noise. 
566. Information Theory II. (3-0) Cr. 3. Alt. Yr. as arr. 
Prerequisite: 565. Variations of noiseless coding. Digital 
sequences having optimal correlation functions, with appli-
cation to radar. Shift registers and pseudorandom sequences. 
Group codes for error detection and correction. Theory 
and implementation of cyclic error-correcting codes. Logic 
for correction of burst errors with recurrent codes. 
567. Information Theory III. (3-0) Cr. 3. Alt. Yr. as arr. 
Prerequisite: 565. Statistical decision theory and application 
to digital communication systems. Optimal detection of 
signals in noise. Parameter estimation. 
576. Sampled-Data Control System Analysis. (3-0) Cr. 
3, offered as arr. Prerequisite: 505. Operational and state-
space methods applied to the analysis and synthesis of 
sampled-data control systems. 
577, 578. Linear Systems Theory. (3-0) Cr. 3 each, 
offered as arr. Prerequisite: 577: 404; 578: 577. Opera-
tional and state-space methods applied to the analysis 
and synthesis of continous linear systems. Controllability, 
observability, and stability. 
582. Switching Theory. (Com S 582) (3-0) Cr. 3. F. 
Prerequisite: 410. Review of combinational circuits. Se-
quential circuits, Mealy and Moore model, synchronous 
and asynchronous behavior, complete and incomplete ma-
chines, state minimization and state assignment proce-
dures. 
584, 585. Digital System Organization. (Com S 584, 
585) (3-0) Cr. 3 each. 584: F.; 585: W. Prerequisite: 584: 
411; 585: 584. Influence of processing requirements on 
digital system structure; data flow paths in digital systems; 
data formats ; channel organization; memory hierarchies; 
time sharing; interrupts and priorities; system optimization; 
system representation in Iverson Language. 
586. Digital System Design. (Corn S 586) (3-0) Cr. 
3. S. Prerequisite: 412 or 585. Hardware systems sim-
ulation; advanced topics in design of arithmetic, logic, 
and control units; hardware system optimization;hardware-
software trade-offs . 
590. Special To~ics. Cr. 2 to 5 each time elected. For-
mulation and solution of theoretical or practical problems 
in electrical engineering. 
591, 592, 593. Random Process Theory. (3-0) Cr. 3 
each. 591 : Yr. as arr.; 592 and 593: Alt. Yr. as arr. Pre-
requisite: 591 : 404, Stat 541 (recommended corequisite ); 
592: 591, 577; 593: 592. Elements of probability. Mathe-
matical description of a random process. Autocorrelation 
and spectral density functions . Response of linear systems 
to random inputs. Wiener filter theory. State-space formu-
lation of random process. Recursive filtering techniques 
of Kalman. Engineering applications and other topics of 
current interest in random process theory. 
Courses for Graduate Students, major or minor 
618, 619. Advanced Topics in Electrical Materials. (3-0 ) 
Electrical Engineering 57 
Cr, 3 each time elected. Alt. Yr. as arr. Prerequisite: 
520. 
A. Superconductivity. 
B. Stimulated emission amplification. 
C. Coupled wave phenomena. 
D. Static and dynamic domain phenomena. 
636, 637. Linear Active Network Theory. (3-0) Cr. 3 
each. Alt. Yr. as arr. Prerequisite: 636: 539; 637: 636. 
The foundations of the theory of linear active networks 
in the time- and frequency-domains. Active two-port net-
works. The scattering parameters of networks, broadband 
matching, and linear parametric networks. 
641, 642. High Voltage Engineering. (3-0) Cr. 3 each. 
641 :Alt. Yr. as arr. Prerequisite: 467, 525. Need for high 
voltage, high fields, ionization, AC and DC corona, voltage 
transients, lightning and protection, insulator flashover, 
insulation coordination, circuit interruption, radio inter-
ference . 
644, 645, 646. Interconnected Power System Dynamics. 
(3-0) Cr. 3 each. Alt. Yr. as arr. Prerequisite: 644: 467, 
505; 645: 644; 646: 645. Dynamic performance of inter-
connected power systems with emphasis on stability. 
Dynamic equation of a synchronous machine and its re-
sponse to perturbations. Control equipment in a power 
system including voltage regulators, governors and load-
frequency controls. Representation of system components 
including the machine, the controls, and the loads during 
transients. Power system stability and the solution of the 
dynamic equations for large and small impacts using mod-
ern methods of analysis. 
647. Specialized Electric Energy Sources. (3-0) Cr. 3 
each time elected. Alt. Yr. as arr. Prerequisite: 431 or 314, 
375. Study of specialized sources which convert various 
sources of energy into electric energy. Each time offered 
one of the following direct energy schemes will be dis-
cussed: 
A. Photovoltaic generators (solar cells). 
B. Thermionic converters. 
C. Magnetohydrodynamic generators. 
D. Other schemes. 
651. Advanced Topics in Applied Electromagnetic 
Theory. (3-0) Cr. 3 each time elected. Prerequisite: Per-
mission of instructor. Topics available include numerical 
solutions of electromagnetic problems, advanced theory 
of propagation in plasmas, advanced antenna engineering, 
advanced microwave engineering, radio astronomy obser-
vations laboratory, holography, microwave measurements 
and instrumentation. 
677, 678, 679. Nonlinear Systems. (3-0) Cr. 3 each. 
677: Yr. as arr.; 678 and 679: Alt. Yr. as arr. Prereq-
uisite: 677: 404; 678: 577, 677; 679: 678. Analytical and 
graphical methods in the theory of nonlinear oscillations, 
including perturbation methods, averaging methods, de-
scribing functions, delta method, isocline method, clas-
sification of singularities. Stability of systems, including 
Lyapunov stability and instability, asymptotic stability, 
Lagrange stability, absolute stability, bounded input bound-
ed output stability, practical stability. Problems of Lure, 
Aizerman, Popov. 'l'he circle criterion. 
684. Advanced Switching Theory. (Com S 684) (3-0) 
Cr. 3. Offered as arr. Prerequisite: 410, permission of 
instructor. Advanced topics in switching theory. 
685. Adanced Logic Systems. (Com S 685) (3-0) Cr. 
3 each time elected. S. Prerequisite: 586. 
A. Specialized Processor Organization. 
B. Pattern Recognition and Adaptive Systems. 
C. Optical Systems. 
691, 692, 693. Optimal Control. (3-0) Cr. 3 each. 691 : 
Yr. as arr.; 692 and 693: Alt. Yr. as arr. Prerequisite: 
691: 578; 692: 691; 693: 692. Necessary and sufficient 
conditions for optimality. Lagrange multipliers. Variational 
approach to optimal control. Dynamic programming. Pon-
tryagin 's maximum (minimum) principle. The Hamilton-
J acobi equation. Design of time-optimal, minimum fuel, 
and minimum energy control systems. Structure and prop-
erties of optimal systems. 
699. Research. 
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Elementary Education 
Jess R . Beard, Professor in Charge 
The Graduate Faculty 
Associate Members: Beard, Gilbert, Merkley 
Elementary Education offers courses for minor 
credit to students taking major work in other depart-
ments. 
Courses for Graduate Students, minor only 
450. The School and the Disadvantaged Learner. (3-0) 
Cr. 3. F. SSL Prerequisite: Psych 333, senior classification 
Characteristics of the disadvantaged children of the poor; 
implications for school personnel in working with the child 
and family. 
451. Teaching the Disadvantaged Learner. (3-0) Cr. 3. 
W.SSI. Prerequisite: 450, 445 .. Techniques for assessing 
and teaching the disadvantaged child. 
452. Fteld Experience and Practicum with Disadvantaged. 
(1-27) Cr. 3 to 9. F.W.S.SSI. Prerequisite: Consent of 
instructor. Individual study. May include study tours, work-
ing with community agencies, or teaching in schools of 
deprived areas. 
455. Teaching the Disabled Learner. (3-0) Cr. 3. 
F.W.SSI. Prerequisite: 375. Emphasis on recognition of 
characteristics, classroom screening techniques for iden-
tification, referral procedures, teaching techniques, and 
materials. 
456. Teaching the Emotionally Disturbed Child. (3-0) 
Cr. 3. S.SSI. Prerequisite: 344. Classroom screening tech-
niques for identification, referral procedures, and class-
room practices and procedures. 
Engineering 
David R. Boylan, Dean of Engineering 
Paul E. Morgan, Associate Dean; Burton J . Gleason, 
Assistant to the Dean. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
515. History of Technology in the United States. (Hist 
515) (3-0) Cr. 3. S. Prerequisite: 431B. A mastery of 
means: Technological innovation and social change in 
American civilization from its beginnings until now. 
561. Technology in Developinf Countries. (Hist 561) 
(3-0) Cr 3. F. Prerequisite: 43 B. Historical review of 
technological development of developing countries, with 
emphasis upon United Kingdom, U.S., and Japan; factors 
affecting rate of development; analysis and comparison 
of current technological status of selected cultures in Amer-
ica, Africa, and Asia. 
590. Special Topics in the History of Technology. Cr. 
2 to 5. Prerequisite: Nine credits in history of technology. 
Engineering Science 
and Mechanics 
Harry J . Weiss, Head of Department 
The Graduate Faculty 
Members: Gilkey, McConnell, Nariboli, Riley, Rogge, 
Sun, Y.M. Tsai, Weiss, Young 
Associate Members: Bertram, Burger, Davis, Graham, 
Schmerr, F.Y. Tsai 
The department offers work for the degrees Mas-
ter of Science, Master of Engineering, and Doctor 
of Philosophy with major in engineering mechanics, 
and minor work to students taking major work in 
other departments. The Master of Engineering degree 
is primarily a terminal master's degree, without 
thesis. There is no foreign language requirement for 
either Master of Science degree or the Doctor of 
Philosophy degree. 
The normal prerequisite to major graduate work 
is the completion of a curriculum substantially equiv-
alent to that required of undergraduate students 
in engineering at this university. However, because 
of the diversity of interests in graduate work in 
engineering mechanics, it is possible for a student 
to qualify for graduate study even though under-
graduate or prior graduate training has been in a 
discipline other than engineering; e.g., physics or 
mathematics. 
Courses for Graduate Students, minor only 
301 302. Mechanics I and II. (3-0) Cr. 3 each. 301: 
F.W.S.SSI.; 302: F.W.S.SS. Prerequisite: 301: Phys 221, 
Math 223 or 233. 302: 301. 301: Newton's Laws, units, 
equilibrium of rigid and deformable bodies, stress. Kine-
matics of particles and rigid bodies. 302: Deformation 
and strain in solids and fluids, rigid body dynamics, con-
stitutive equations for solids and "Newtonian fluids. Appli-
cations to tension, torsion, and flexure of solid bars. For 
students desiring a terminal two-quarter sequence in mech-
anics. E M 301 and 302 should not be used for credit 
toward graduation for students who have completed E M 
325 or E M 345 or their equivalent. 
324. Strength of Materials. (5-0) Cr. 5. F.S. Prereq-
uisite: 274 or 275. Hane stress, plane strain, stress-strain 
relationships, and elements of material behavior. Elements 
of stress and deformation analysis applied to members 
subject to centric, torsional, flexural, and combined load-
ings. Elementary considerations of theories of failure, buck-
ling, repeated and impact loads. The department recom-
mends that credit in both 324 and 325 not be applied 
toward graduation. 
325. Mechanics of Materials L (3-0) Cr. 3. F. W.S.SSL 
Prerequisite: 274 or 275. Plane stress, pane strain, stress-
strain relationships, and elements of material behavior. 
Elements of stress and deformation analysis appied to 
members subjected to centric, flexural, and torsional loads. 
The department recommends that credit for both 324 
and 325 not be applied toward graduation. 
326. Mechanics of Materials II. (3-0) Cr. 3. F.W.S.SS. 
Prerequisite: 325. Continuation of 325. Advanced topics 
on stress and deformation analysis of members subjected 
to torsional, flexural, and combined loading. Elementary 
considerations of theories of failure, buckling, repeated 
and impact loads. 
•321. Materials Laboratory. (0-3) Cr. 1. F. W.S.SSL 
Rrerequisite: 325 or credit or c113.ssification in 302 or 324. 
Experimental determination of mechanical properties of 
selected engineering materials. Experimental verification 
of assumptions made in 324. Use of strain measuring 
devices. Preparation of reports. 
• 337. Materials Laboratory. (0-6) Cr. 2. F. W. Prereq-
uisite: Credit or classification in 354; 325. or credit or 
classification in 302 or 324. Similar to 327 with additionai 
topics, and added emphasis on concrete. 
345. Dynamics I. (3-0) Cr. 3. F.W.S.SSI. Prerequisite: 
274, Math 213. Position, displacement. velocity in rectan-
gular and polar coordinates; rigid body kinematics, New-
ton's Laws of motion, moments and products of inertia, 
plane rigid body motion. Work-energy; linear and angular 
impulse-momentum for plane rigid body motion. 
346. l)ynamios II. (3-0) Cr. 3. F.W.S.SS. Prerequisite: 
345, Furtlier work with linear and angular impulse-momen-
tum, variable mass motions, impact problems, curvilinear 
motions, rotating coordinates, D'Alembert's Principle, ec-
centric plane rotations, gyroscopes. Free and forced vibra-
tions. 
354. Engineering Materials. (3-0) Cr. 3. F.W.S. Pre-
requisite: Credit or classification in 302, or 324, or 325. 
Properties, uses, and manufacture of metals, timber, stone, 
clay products, cements, concrete, and other engineering 
materials. 
378. Mechanics of Fluids. (3-2) Cr. 4. F.W.S.SSL Pre-
requisite: 302 or 345. Properties of fluids. Fluid statics. 
Kinematics and kinetics of one-dimensional flow. Impulse-
momentum, dimensional analysis, flow in pipes and chan-
nels, engineering applications. Selected laboratory exper-
iments. 
420. Introduction to Mechanics. (4-0) Cr. 4. F. Pre-
requisite: Phys 111 or 221; Math 223 or 233. Selected 
topics in applied mechanics, including statics and dynamics 
of rigid bodies, concepts of stress and deformation, equa-
tions of motion for continuous media, dynamics of perfect 
fluids, elastic behavior of solids, and viscous flow. May 
be elected by engineering students desiring a general 
review of mechanics. However, E M 420 should not be 
used for credit toward graduation for students who have 
completed E M 325 or E M 378 or their equivalent. 
444. Mechanical Vibrations. (3-0) Cr. 3. F.W. Prereq-
uisite: 324, or 325, and 345, Elementary vibration anal-
ysis, single and multiple degrees of freedom, energy meth-
ods, free and forced vibrations, viscous damping, trans-
missibility, influence coefficients, lateral vibrations of beams. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
504, 505, 506. Analytical Methods in Mechanics. (3-0) 
Cr. 3 each. 504: F.SSI.; 505: W.SSII.; 506: S. Prerequisite: 
Math 411. ApJiications of the equations of heat conduc-
tion, potential theory, and wave propagation to problems 
in mechanics. Methods of solution. 
514. Advanced Mechanics of Materials. (3-0) Cr. 3. 
F. SSL Prerequisite: 324 or 326. Theory of stress and 
strain, stress-strain relationships. Limitations of flexure 
and torsion formulas, unsymmetrical bending, curved 
beams, cross shear, shear center .. Torsion of thin-walled 
and noncircular sections. Theories of failure, membrane 
stresses in shells, thick-walled cylinders. 
515. Elastic Stability. (3-0) Cr. 3. Alt. W., offered 1975. 
Prerequisite: 514 or credit or classification in 594. Sta-
bility of columns, beam-columns, and panels. Assumptions 
and limitations. Lateral buckling of beams. Torsion of 
thin-walled members. 
517. Experimental Stress Analysis. (3-2) Cr. 4. W. 
Prerequisite: 324 or 326. Fundamental concepts of strain 
measurement, properties of Stresscoat and its application, 
wire, foil and semi-conductor strain gages, strain gage 
circuits and recording instruments, rosette analysis, anal-
ogies, introduction to photoelasticity and moire methodi:. 
518. Photoelasticity and Moire Methods. (3-2) Cr. 4. 
Alt. S., offered 1974. Prerequisite: 324 or 326. Two- and 
three-dimensional photoelasticity, compensation tech-
niques, principal stress separation using shear difference, 
oblique incidence and other methods, birefringent coat-
ings, scattered light, design of models, moire methods 
and their application. 
519. Experimental Methods of Motion Measurement. 
(3-2) Cr. 4. Alt. S., offered 1975. Prerequisite: 517, 544. 
Description, specifications, limitations, and applications 
of mechanical, electrical; and optical transducers used in 
Engineering Science and Mechanics 59 
motion measurements applied to steady state, transient, 
and shock motions. Calibration, signal conditioning, and 
transducer systems used to obtain reliable and reproduc-
ible experimental data Seismic and absolute references 
for motion measurement. 
544. Mechanical Vibrations. ( 3-2) Cr. 4. F. SSL Pre-
requisite: 325, 346. Elements of lumped parameter linear 
systems, kinematics of vibrations, equations of motion 
for free and forced vibrations, energy methods, resonance, 
damping, multiple degrees of freedom, mechanical imped-
ance, isolation and absorption of vibrations with impulsive 
and arbitrary excitation of linear systems, primary and 
residual shock spectra 
545. Advanced Vibration Analysis. (3-0) Cr. 3. Alt. 
W., offered 1974. Prerequisite: 544, Math 322. Nonlinear 
vibrations, phase ?ane and approximate solutions. Mul-
tiple degrees of freedom, inertia and stiffness matrices, 
numerical methods. Vibration of continuous systems, lim-
itations, and comparison of lumped approximations of con-
tinuous systems. 
546. Introduction to Random Vibrations. (3-0) Cr. 3. 
Alt. S., offered 1974. Prerequisite: 544. Characteristics 
of random vibrations; random processes, probability dis-
tributions, spectral density and its significance, the normal 
or Gaussian random process. Transmission of random 
vibration, response of simple single and two-degree-of-
freedom systems to stationary random excitation, failure 
due to random excitation. 
548, 549, 550. Advanced Engineering Dynamics. (3-0) 
Cr. 3 each. Alt. Yr., offered 1974-75. Prerequisite: 345, 
Math 321. Dynamics of particles and rigid bodies applied 
to advanced engineering problems. Generalized coordinates. 
Hamilton's Principle, Lagrangian equations of motion, 
Hamilton.Jacobi equations, canonical transformation. Or-
bital motion. Stability of oscillatory motion. Nonlinear 
systems. 
555. Linear Wave Propagation. (3-0) Cr. 3. Alt. F., 
offered 1973. Prerequisite: 506. Surfaces of discontinuity, 
wave-fronts, characteristics, retarded potentials; reflection 
and refraction; anisotropy; dispersion and damping; phase 
velocity and group velocity; asymptotic methods. 
566. Elastic Plates. (3-0) Cr. 3. Alt. W., offered 1974. 
Prerequisite: 514 or 593. Analysis of thin plates. Prob-
lems in the bending and buckling of thin plates. 
568. Plasticity L (3-0) Cr. 3. Alt. W., offered 1975. 
Prerequisite: 514 or 594. Mechanical properties of mate-
rials beyond the elastic range. Yield criteria; Von Mises 
and Prandtl-Reuss stress-strain relations. Elastic-plastic 
analysis of simple structures. Plane strain and methods 
of characteristics. 
569. Introduction to Linear Viscoelasticity. (3-0) Cr. 3. 
Alt. F., offered 1974. Prerequisite: 594. Definition of linear 
viscoelastic material; simple mechanical models; general-
ized models, differential and integral constitutive laws. 
Boundary value problems, transform methods, correspon-
dence principle, variational techniques. 
571, 572, 573. Advanced Fluid Mechanics. (M E 571, 
572, 573) 571: (3-2) Cr. 4. F.; 572: (3-0) Cr. 3. W.; 573: 
(3-0) Cr. 3. S. Prerequisite: 571: 378 or M E 424; 572: 
571; 573: 571. 571: Fundamental relationships of fluid 
dynamics; real and ideal fluids; laminar and turbulent 
flow; flow in closed conduits and open channels; boundary 
layer theory; compressible flow, engineering applications. 
572: Two- and three-dimensional potential flow problems; 
apJiication of complex variables to two-dimensional fluid 
flow; conformal mapping; flow around solid bodies; free 
streamline theory. Application to engineering problems. 
573: Exact and approximate solutions to Navier-Stokes 
equations for one- and two-dimensional laminar flow prob-
lems, both steady and unsteady flows; exact and approx-
imate solutions to one- and two-dimensional boundary 
layer&; introduction to turbulent boundary layers. 
590. Special Topcs. Cr. 2 to 5 each time taken. 
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593, 594, 595. Theory of Elasticity. (3-0) Cr. 3 each. 
593: Alt F.; 594: Alt W.; 595: Alt S., offered 1974-75. 
Prerequisite: 593: 324 or 325; 594: 593; 595: 594, credit 
or classification in Math 411. Fundamental relations of 
elasticity; uniform and nonuniform states of stress; Airy's 
function; application to engineering problems. 
Courses for Graduate Students, major or minor 
004. Advanced Topcs in Analytical Methods in Mech-
anics. Prerequisite: Math 321, 322 or equivalent, and 
permission of instructor. (3-0) Cr. 3. Alt F., offered 1974 . . 
Differential geometry of curves and surfaces; perturbation 
methods in solid and fluid mechanics; self-similar solu-
tions; variational methods, Kantorovich's method, applied 
aspects of functional analysis. 
620. Seminar. ( 1-0) Cr. 1. 
sa>. Continuum Mechanics L (3-0) Cr. 3. Alt W., of-
fered 1975. Prerequisite: Math 322. Cartesian tensors; 
the second order tensor, principal values and Cayley-
Hamilton theorem; isotropic tensors, tensor fields, and 
orthogonal curvilinear coordinates; the stress tensor, simple 
kinematics, and conservation laws leading to constitutive 
laws for elasticity and fluid mechanics. 
631. Continuum Mechanics IL (3-0) Cr. 3. Alt S., of-
fered 1975. Prerequisite: 630. General tensors; curvilinear 
coordinate systems; kinematics, nonlinear elasticity, non-
Newtonian fluids; objectivity, representation theorems, in-
troduction to hypoelastic and viscoelastic materials. · 
635. Rheology. (3-0) Cr. 3. Alt W., offered 1975. Pre-
requisite: 631. Finite deformations; large strains, Green's 
right and left strain tensors. Elastic and hyperelastic mate-
rials, strain energy function, api;iications. Inverse methods 
of solution. Small strains superimposed on large initial 
strains. Introduction to hypoelasticity, finiteviscoelasticity, 
and elastic fluids. 
636. Advanced Topics in Rheology. (3-0) Cr. 3. Alt 
S., offered 1975. Prerequisite: 635. Resume of group-
invariant formulation, simJie materials, polar materials, 
directors, and materials with memory. Thermodynamics. 
Further study of special topics of current interest 
650. F1uid Mechanics Seminar. (M E 650, Aer E 650) 
(1-0 to 3-0) Cr. 1 to 3 each time taken. Prerequisite: 
Permission of instructor. Special topics of current research 
interest to students and staff of departments concerned 
651, 652, 653. Advanced Theoretical Aspects of F1uid 
Mechanics. (3-0) Cr. 3 each. Alt Yr. , offered 1974-75. 
Prerequisite: 651: 571; 652: 573; 653: 573. 651: Com-
pressible flow: General considerations, theory of character-
istics, shocks, detonation and deflagration waves, shock 
structure, similar solutions. 652: Viscous flow: Asymptotic 
methods in low and high Reynolds number flows, linear 
and nonlinear stability. 653: Turbulence: Isotropc tur-
bulence, shear flows, jets and wakes, other recent the-
ories. 
655. Nonlinear Wave Propagation. (3-0) Cr. 3. Alt 
W., offered 1974. Prerequisite: 555. Geometry of moving 
surfaces: Hadamard's lemma, compatibility conditions; 
simple waves; ray-theory; growth of waves of finite ampli-
tude in continua; nonlinear dispersion. 
661. Advanced Topcs in Elasticity. (3-0) Cr. 3. Alt 
F., offered 1974. Prerequisite: 595. Complex mapping tech-
niques, three-dimensional problems, variational and energy 
princiJies, current literature. 
666. Introduction to Elastic Shell Theory. (3-0) Cr. 3. 
Alt S., offered 1974. Prerequisite: 566. Elementary dif-
ferential geometry of surfaces. Deformation of thin shells. 
668. Plasticity IL (3-0) Cr. 3. Alt S., offered 1975. 
Prerequisite: 568. Elastic-plastic torsion of cylindrical or 
prismatic bars, combined stresses. Lower bound and up-
per bound theorems of limit analysis. Extremum principles 




Harry J . Weiss, Head of Department 
Administered by Department of Engineering Sci-
ence and Mechanics. 
Courses for Graduate Students, minor only 
351. Engineering Materials. (3-2) Cr. 4. W. Prerequisite: 
Credit or classification in E M 325. Resistance of materials 
to failure, definitions and evaluation of properties, relation-
ship to design. Effects of environment on properties. Lab-
oratory determinations. 
352. Engineering Materials. (3-2) Cr. 4. S. Prerequisite: 
351 or E M 354. Structure of materials, and influence of 
structure upon properties. Properties of single crystals. 
Interatomic forces, energy considerations. 
.353. Engineering Materials. (3-2) Cr. 4. F. Prerequisite: 
352. Thermal and electrical characteristics, poly-crystalline 
systems, aggregates of domains. Engineering applications. 
481, 482, 483. EnKineering Analysis. (3-2) Cr. 4 each. 
F.W.S. Prerequisite: "Chem 321, E M 325, 345. Applica-
tion of the engineering sciences to the analysis of compo-
nents and systems. 
484. Principles of Similitude. (3-2) Cr. 4. F.S. Prereq-
uisite: E M 325. Dimensional analysis. Principles governing 
the design and operation of models for the solution of 
engineering problems. Analogies. 
490. Special Problems. Cr. 2 to 5. Prerequisite: Per-
mission of department head. Investigation of an approved 
problem commensurate with the training, interest and 
ability of the student. 
H. Honors. 
491. Engineering Design. (1-6) Cr .. 4. S. Prerequisite: 
Credit or classification in 483. Design problems in engi-
neering science. 
English 
Donald R. Benson, Chairman of Department 
The Graduate Faculty 
Members: Benson, Feinberg, Herrnstadt, Huntress, 
Walker, Yates 
Associate Members: R .P. Bataille, Braun, Bruner, Cum-
mings, Davies, Galyon, Gustafson, Gwiasda, Haggard, 
Johnson, Jumper, Lipa, Lowrie, Mallam, Nostwich, 
Palmer, Speer, Zbaracki · 
The department offers work for the degree Master 
of Arts with major in English and minor work for 
students majoring in other departments. The master's 
degree ordinarily requires a thesis (6 credits), though 
in some instances nonthesis programs are approved. 
Courses must include 530; 511 or 512; and usually 
503. A reading knowledge of one foreign language 
is required, to be demonstrated by test or by under-
graduate course work. Near the end of the program, 
each candidate will be examined, in writing, on 
several writers and literary periods agreed upon by 
the candidate and the examination committee. 
Prerequisite to major graduate work is the comple-
tion of study substantially equivalent to the under-
graduate major program in English at Iowa State. 
Programs are designed to prepare students for: 
(1) teaching at the secondary, community college, 
or beginning university level; (2) further graduate 
study in language and literature; (3) imaginative 
writing, scientific and technical writing, and editing. 
In addition to the usual areas of study in lit-
erature and language, these special emphases are 
provided: ( 1) scientific and technical writing; (2) 
study of the relations between science and imaginative 
literature, and criticism; (3) rhetorical, linguistic, 
and semantic analysis of factual and imaginative 
writing, and of literary criticism. 
Courses for Graduate Students, minor only 
315. Script Writing for Television, Film, and Radio. 
(3-0) Cr. 3. W. Prerequisite: 304. Techniques of writing 
for television, film, and radio. Selected scripts used in 
broadcasts on WOI. 
363. Literature of Colonial America. (3-0) Cr. 3. Alt. 
S., offered 1974. Prerequisite: 360. Significant American 
writers of the seventeenth and eighteenth centuries. 
365B. Afro-American IJterature. (3-0) Cr. 3. S. Pre-
requisite: Intensive reading of contemporary Afro-American 
literature. Literature by Black American writers of the 
1960's and 1970's. 
368. British Drama to 1642 Exclusive of Shakespeare. 
(3-0) Cr. 3. Alt. W., offered 1974. Prerequisite: 201. Medi-
eval, Elizabethan, and Jacobean drama; reading, discussion, 
and criticism of representative plays. 
392A, 392B. The English Novel to 1900. (3-0) Cr. 3 
each. 392A: Alt. W., offered 1975. 392B: Alt. S., offered 
1975. Prerequisite: 201. 392A: Development of the English 
novel to 1832. 392B: The Victorian novel 
394.. Literature of Adolescence. (3-0) Cr. 3. S. Prereq-
uisite: 201. Literature both for and about the adolescent. 
Examination of reading programs and approaches to lit-
erature for the adolescent; critical study of genres, modes, 
and themes found in the literature, including a study of 
their function in children's and adult literature. 
414. Writing of Reports and Technical Papers. (3-0) 
Cr. 3. F.W.S.SS. Prerequisite: 105, junior classification. 
Technical, research, and business report writing. Principles 
of technical exposition. Writing of reports, including one 
major report, preferably on topics from the student's own 
discipline. (For advanced projects see English 507.) 
419. Analysis of English Syntax. ( 3-0) Cr. a. l''. w. ::s:s. L 
Prerequisite: 219. Theories and methods for analysis of 
English syntax, including transformational grammar. 
420. History and Development of the English Language. 
(3-0) Cr. 3. S. Prerequisite: 105, junior classification. Back-
ground and development of the English language; its 
relationships with other languages of the past and present; 
linguistic change, current developments in English vo-
cabulary, structure, _and dialects. 
450. Critical App-oaches to IJterature. (3-0) Cr. 3 each 
time taken. Maximum of six credits in each subsection. 
F. W. S. Prerequisite: 201. Major critical and conceptual 
approaches to literature, illustrated by application to se-
lected writers and literary works. 
A. History of Criticism (recommended: 354A, 464A); 
Literary Theory. 
B. Genre; Mode. 
C. Theme. 
D. Single Figure. 
E. Comparative Figures. 
F. Period; Movement. 
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464B. Shakespeare. (3-0) Cr. 3. W. Prerequisite: 464B: 
464A. Shakespeare's development as a dramatist. Inten-
sive study of selected plays, with emphasis on Shake-
speare's development as a playwright; background of the 
~eriod; introduction to Shakespearean scholarship. 
473. Chaucer. (3-0) Cr. 3. Alt. W., offered 1975. Pre-
requisite: 373. Reading of The Canterbury Tales in Middle 
English. 
474. Milton. (3-0) Cr. 3. Alt. W., offered 1974. Pre-
requisite: 374. Paradise Lost and selected minor poems, 
considered in relation to seventeenth century art, science, 
religion, and philosophy. 
495. Teaching English to Speakers of Other Languages. 
(3-0) Cr. 3. W. Prerequisite: 219. Methods and materials 
for teaching English as a second or foreign language, or 
as a standard dialect for the disadvantaged. Familiarity 
with linguistic terminology is useful, but not required. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
503. Problems in Written Communication. (3-0) Cr. 3. 
W.SSII. Prerequisite: Permission of instructor. For secon-
dary, junior college, or college teachers. Current com-
munication theory with applications. Evaluation of writing 
and definition of standards. Secondary and college writing 
programs. 
504. Advanced Imag!native Writing. Cr. 1 to 3 each 
time taken, maximum of 9. F. W. S. SSI1 Prerequisite: 304A 
or B, permission of instructor one quarter before course 
begins. Individual projects. 
507. Scientific and Technical Writing. Cr. 1 to 3 each 
time taken, maximum of 6. F. W. S. SSI. Prerequisite: Per-
mission oi instructor one quarter before course begins. 
Technical language and style. Analysis and writing of 
scientific prose, including abstracts, manuals, proposals, 
and other technical papers. Individual projects. Directed 
readings. 
511. Introduction to General Linguistics. (3-0) Cr. 3. 
W. Alt. SSL, offered 1975. Prerequisite: Permission of 
instructor. Principles of general linguistics; history of the 
development of modern linguistic science. 
512. Problems in the History of the English Language. 
(3-0) Cr. 3. S. Alt. SSI., offered 1974. Prerequisite: Per-
mission of instructor. Historical linguistics; application to 
selected problems in the development of the English lan-
guage. 
522. Theory of Uterature. (3-0) Cr. 3. S. Alt. SSI., 
offered 1975. Prerequisite: Nine credits in literature beyond 
201. Application of critical erinciples to literary problems 
and controversies. Clarification of terminology; examination 
of critical generalizations and assumptions. 
523. Experimental Drama. (3-0) Cr. 3. Alt. S., offered 
1974. Alt. SSL, offered 1975. Prerequisite: Nine credits 
in drama. Significant trends in British, American, and 
Continental drama since World \Var II. 
530. Bibliography and Research Methods. (3-0) Cr. 
3. F.SSI. Prerequisite: Eighteen credits in literature. Re-
quired of candidates for the master's degree. 
532. Modern Satire. (3-0) Cr. 3. Alt. S., offered 1975. 
Alt. SSII., offered 1975. Prerequisite: Nine credits in Amer-
ican, British, or world literature. Satire since World War I. 
534. Science and Literary Imagination. (3-0) Cr. 3 each 
time taken, maximum of. 9. Alt. F.W., offered 1973-74. 
Prerequisite: Nine credits in British or American literature. 
Imaginative literature and criticism from a selected his-
torical period, considered with reference to concurrent 
developments in science. Emphasis on literary world pic-
ture, metaphor, and language theory. 
562. American Transcendentalist Writers. (3-0) Cr. 3. 
S. Alt. SSL, offered 1975. Prerequisite: Nine credits in 
American literature including 360. Transcendentalism as 
a force in American literature. with main emphasis on 
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philosophic orhrins, the American scene, and the writings 
of Emerson, Thoreau, and the minor transcendentalists. 
563. The American Novel. (3-0) Cr. 3 each time taken, 
maximum of 6. F.SSII. Prerequisite: Nine credits in Amer-
ican literature including 361. Major developments in the 
American novel to 1900. 
564. SlKDiflcant American Nonftctlon. (3-0) Cr. 3. Alt. 
W. and SSt, offered 1974. Prerequisite: Nine credits in 
American literature including 361. Idealism, realism, and 
skepticism since the 1840's, as reflected by essayists of 
distinction: Emerson, Thoreau, Twain, William Jam es, Henry 
Adams, Veblen, Santayana, Bourne, Mencken, E.B. White, 
and others. 
566. Major American Poets. (3-0) Cr. 3 each time taken, 
maximum of 6. W. Alt. SSII., offered 1975. Prerequisite: 
Nine credits in American literature including 361. Major 
American poets from Edward Taylor through Eliot and 
Frost, but with particular emphasis on such nineteenth 
century figures as Bryant, Emerson, Whitman, Dickinson, 
and Melville. 
570. English Poetry of the Seventeenth Century. (3-0) 
Cr. 3. Alt. W. and SSII., offered 1975. Prerequisite: Nine 
credits in English literature including 374 or 375. De-
velopment of English poetry from Donne to Dryden. Con-
centration on a few selected authors, excluding Milton. 
571. The Augustans. (3-0) Cr. 3 each time taken, max-
imum of 6. Alt. F., offered 1973. Alt. SSII., offered 1974. 
Prerequisite: Nine credits in English literature including 
375. Selected neoclassic writers in verse and prose: Dry-
den, Addison, Pope, Johnson, and their circles. 
573. English Literature of the Sixteenth Century. (3-0) 
Cr. 3. Alt. F., offered 1974; Alt. SSI., offered 1975. Pre-
requisite: Nine credits in English literature including 374. 
Poetry and prose of late fifteenth and sixteenth centuries. 
574. Chaucer. (3-0) Cr. 3. F. Alt. SSI., offered 1974. 
Prerequisite: Nine credits in English literature including 
373. Intensive study of selected Canterbury Tales and 
minor poems. Introduction to Chaucer scholarship. 
575. Milton. (3-0) Cr. 3. S. Alt. SSII., offered 1974. 
Prerequisite: Nine credits in English literature including 
374. Paradise Lost, with other poems and selections from 
the prose. 
576. Romantic Writers. (3-0) Cr. 3 each time taken, 
maximum of 6. Alt. F., Alt. SSI., offered 1974. Prereq-
uisite: Nine credits in English literature including 376. 
Wordsworth, Coleridge, and selected minor contemporaries. 
Byron, Shelley, and Keats and selected minor contem-
poraries. 
577. Victorian Writers. (3-0) Cr. 3 each time taken, 
maximum of 6. Alt. W., offered 1975; Alt. SSII., offered 
1974. Prerequisite: Nine credits in English literature in-
cluding 377. Selected Victorian and Edwardian authors. 
579. British Drama, 1660-1714. (3-0) Cr. 3. Alt. W., 
offered 1975; Alt. SSL, offered 1974. Prerequisite: Nine 
credits in English literature including 375. Restoration 
and eighteentli century comedy, and neroic tragedy, as 
seen in the plays of Dryden, Wycherley, Congreve, and 
minor dramatists. 
580. Shakespeare. (3-0) Cr. 3. W. SSII. Prerequisite: 
Nine credits in English literature including 464B. Shake-
speare as poet and dramatist. Chief critical schools and 
areas of scholarship. 
589. Seminar. Cr. var. Prerequisite: Permission of in-
structor. 
A. Individual authors. 
B. Literary periods and movements; history of ideas. 
C. Genres. 
D. Theory and criticism 
E. Language and linguistics; Semantics. 
()90. Special Topics. Cr. var. Prerequisite: Permission 
of department chairman. 
A Literature; Criticism 
B. Linguistics; Semantics. 
C. Rhetorical analysis; Communication. 
Courses for Graduate Students, major or minor 
689. Graduate Seminar. Cr. var. F. W. S. SS. Prerequisite: 
Eighteen graduate credits, permission of department chair-
man. 
A Literature; Criticism 
B. Linguistics; Semantics. 
C. Rhetorical analysis; Communication. 
699. Research. 
Family Environment 
Ronald C. Powers, Head of Department 
The Graduate Faculty 
Members: Beveridge, Liston, Peet, Powers 
Associate Members: Budolfson, Heltsley, Petersen, 
Pickett, Schwieder, Wells, Weltha 
The department offers work for the degree Master 
of Science with major in family environment and 
minor work for students taking major work in other 
departments. Work may be taken for the degree 
Doctor of Philosophy as a joint major with depart-
ments such as Home Economics Education, Child 
Development, Food and Nutrition, Economics, Phys-
ics, Chemistry, and Sociology and Anthropology. 
The department cooperates in the housing and water 
resources programs. (See Housing, Water Resources.) 
Prerequisite to major work in family environ-
ment is the completion of at least 15 credits in each 
of the following areas: communicative arts, humani-
ties, physical and biological sciences, and social and 
behavioral sciences. The student should also have 
the equivalent of the courses generally considered as 
introductory principles in the family environment 
program at this institution. Students emphasizing the 
physical aspects of family environment should have 
the basic work in equipment and food preparation. 
Educational background in the biological, chemical, 
physical, or social sciences may be suitable, depend-
ing on the student's objectives. 
There is no stipulated foreign language require-
ment for graduate study. All requirements are the 
responsibility of the student's program of study com-
mittee, subject to approval of the department's head. 
Courses for Graduate Students, minor only 
308. Modern Lighting for Residential Interiors. (2-4) 
Cr. 3. F.W.S. Prerequisite: Three credits in housing and 
equipment, and permission of instructor. Lighting as a 
design factor to meet needs of individuals and families 
for task, general, and decorative purposes. Light sources 
and techniques to implement objectives in design. 
340. Housing for Special Groups. (3-0) Cr. 3. S. Pre-
requisite: 240. The housing problems of the low-income, 
minority, and physically limited segments of our society. 
Programs and research currently being conducted or pro-
posed toward solution of the housing problems of these 
groups. 
408A, 408B. Equipment for Care of Modern Fabrics. 
408A: (3-0) Cr. 3. S. 408B: (0-3) Cr. 1. S. Prerequisite: 
T & C 204. 408A: Survey of equipment, materials, and 
procedures designed for modern fabric care. Relationship 
of performance to methods of care. Review of research 
and current literature. 408B: Laboratory experimentation. 
Concurrent registration in 408A is required. 
410. Food-Related Major Home Appliances. (3-3) Cr. 4. 
W. Prerequisite: 254, F & N 208. Design and performance 
of ranges, refrigerators, and food freezers. Use and eval-
uation in terms of utility to consumers. 
412. Kitchen, Bath, and Utility Area Planning. (2-4) 
Cr. 3. W. Prerequisite: Six credits in housing, applied 
art or architecture, junior classification. Planning of kitchen, 
bath, and utility areas for form, function, and economy; 
problems of effective use of utilities; remodeling. 
415. Families as Consumers. (3-0) Cr. 3. F.S. Prereq-
uisite: Three credits of psychology, Soc 134, Econ 241 
or 242. The family's relationship to the consumer move-
ment; consumer issues; dimensions of the consumer role; 
interaction of consumers, government and the market; 
process of choice; evaluation of information and protection. 
445. Residential Utilities. (2-3) Cr. 3. Alt F., offered 
1974. Prerequisite: 240, 254. Natural and technological 
resources for maintenance of comfort, health and safety 
in the home. Use of natural resources to meet human 
need. Impact of the home on physical environment 
446. Housing Alternatives for Individuals and Families. 
(2-3) Cr. 3. F. Prerequisite: 240. Meeting human needs 
through alternative housing forms. Emphasis on internal 
housing environment as influenced by technological and 
physical factors. 
470. Communication With Families. (3-0) Cr. 3. F.W. 
Prerequisite: 270, 385. Principles of communicating with 
families of different socioeconomic levels. Exploration of 
the role of empathy and sensitivity in establishing help-
ing relationships with families. 
485. Planning Change in the Family Environment (3-0) 
Cr. 3. S. Prerequisite: Nine credits in sociology, psychol-
ogy, urban planning or family environment; junior classifica-
tion Methods of identifying and analyzing problems in the 
environment of families. Techniques of involving families 
in effective processes of planning change. 
488. Family Finance. (3-0) Cr. 3. F.W.S.SSI. Prereq-
uisite: Three credits of psychology, Soc 134, Econ 241 
or 242. Managerial approaches to financial problems of 
families. Decision-making relative to acquiring and allo-
cating income. Financial management focused on consumer 
credit, savings and investment, insurance, home owner-
ship, and estate planning. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
500. Family Environment Short Courses. Cr. arr. SS. 
Short courses designed primarily for special groups. Credits 
are not accepted for graduate credit in family environ-
ment. Short courses are offered under the following gen-
eral designations. 
A. Family Relations and Human Development. 
B. Housing. 
C. Consumer Economics and Management 
D. Household Equipment 
G. General Family Environment 
504. Research Methods and Techniques. (2-4) Cr. 4. 
F. Research methods and techniques applicable to studies 
of the family as and in environment. Emphasis on research 
design and problem selection. 
519. Consumer Dynamics. (3-0) Cr. 3. S. Prerequisite: 
415, 488. Consumer roles in the evolution of economic 
society. Analysis of changes in consumer interactions with 
public and private institutions serving consumer interests. 
521. Housing and Social Environment (3-0) Cr. 3. W. 
Prerequisite: 240 or equivalent, Econ 241 or 242, three 
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credits of psychology, Soc 134. Human housing as related 
to social environments: political, economic and sociological 
Management of housing for human development Emphasis 
on research. 
522. Time and Human Resources. (3-0) Cr. 3. W. Pre-
requisite: Soc 134, 3 credits in psychology, Econ 241 or 
242. Time, space, and human attributes as basic resources 
in family life. Social and technical concepts for furthering 
attainment of family goals through work and leisure. 
523. Management Within Family Environment. ( 3-0) 
Cr. 3. S. Prerequisite: 375. Philosophy and trends of man-
agement in the family related to environmental conditions 
and socioeconomic level&. 
540. Advanced Studies in Household Equipnent. (2-3) 
C.r .. 3 each time el~cted Alt F., offered 1973. Prereq-
uisite: 504, 12 credits of household equipment. Experi-
mental study of appliances designed for automating tasks 
related to food storage, preparation, and cooking; care 
and construction of modern fabrics; and maintenance of 
health, com~ort, and convenience in the home. Hanning 
and co1.1ductmg performa~ce ~ests for studying suitability 
of appliances for performmg mtended service to families. 
570. The Individual and Family Development. (3-0) 
Cr. 3. F. W. SS. Prerequisite: Twelve credits in behavioral 
sciences. Experiential learning and encounter with ways 
that interpersonal relationships contribute to the devel-
opment of human potential for individuals and families. 
575. Cultural Foundations of Familr Life. ( 3-0) Cr. 3. 
S. Prerequisite: Nine credits in behavioral sciences. Cul-
tural influences in individual and family development; 
roles of family members; values, customs, taboos, and 
rituals related to family life. 
578. Family Analysis. (3-0) Cr. 3. W. Prerequisite: Nine 
credits in behavioral sciences. Analysis of conceptual frame-
works in the area of the family by examining their de-
velopment, concepts, assumptions, inadequacies, and con-
tradictions. 
579. Dynamics of Family Relationships. (3-0) Cr. 3. S. 
Prerequisite: Nine credits in behavioral sciences. Psycho-
social analysis of interpersonal relationships within the 
family as influenced by basic needs, familial roles, and 
values and attitudes in a changing society. 
588. Family Economics. (3-0) Cr. 3. F. Prerequisite: 
Econ 241 or 242, 3 credits in psychology, Soc 134. Prob-
lems of measuring family income, wealth, and welfare. 
Programs for improving adequacy and security of income 
during family life cycle. Factors which influence standards 
and levels of living. 
590. Special Topcs. Cr. arr. Prerequisite: Permission 
of instructor. Consult department office on procedure for 
filing a written plan of study. 
A Family Relations and Human Development. 
R Housing. 
C. Consumer Economics and Management 
D. Household Equipment 
F. Field Trips and Field Experience. 
G. General Family Environment 
591. Practicum in Family Environment. (as arr.) Cr. 1 
to 6 each time elected. Prerequisite: Completion of 15 
credits of graduate coursework. Supervised experience 
in the following areas of family environment. 
A. Family Relations and Human Development. 
B. Housing. 
C. Consumer Economics and Management. 
D. Household Equipment. 
G. General Family Environment. 
Courses for Graduate Students, major or minor 
604. Seminar. Cr. 1 to 3. F. W.S. 
A. Family Relations and Human Development. 
B. Housing. 
C. Consumer EconoMics and Management. 
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D. Household Equipment. 
G. General Family Environment. 
699. Research. Cr. arr. 
A Family Relations and Human Development. 
B. Housing. 
C. Consumer Economics and Management. 
D. Household Equipment. 
G. General Family Environment. 
Food and Nutrition 
Wilma D. Brewer, Head of Department 
The Graduate Faculty 
Members: Arnrich, Brewer, Carlin, Kenney, Miller, 
Roderuck 
Associate Members: Garcia, McMillan, Thora Runyan, 
William Runyan 
The department offers work for the degree Master 
of Science with majors in food science, nutrition, 
and food and nutrition, and for the degree Doctor 
of Philosophy with majors in food science and in 
nutrition, and minor work for students taking major 
work in other departments. 
Prerequisite to major work is the completion of a 
curriculum in food and nutrition substantially equiva-
lent to that required of undergraduates at Iowa State 
University. Students with undergraduate majors in 
biological and physical sciences are qualified for grad-
uate study in food science and nutrition . 
Students taking major work for the degree Doctor 
of Philosophy either in food science or in nutrition 
may choose minors from other fields of home eco-
nomics as well as from chemistry, biochemistry, 
bacteriology, economics, food technology, journalism, 
psychology, physiology, statistics or other related 
fields. There is no foreign language requirement for 
the degree Master of Science. For the degree Doctor 
of Philosophy, the foreign language requirement may 
be met by : (1) demonstration of a satisfactory read-
ing knowledge of two languages (French, German, 
Spanish, Russian); (2) competence in communication 
in one of the above languages as demonstrated by 
examination or as indicated by two years of course 
work (C grade or better) in the baccalaureate pro-
gram. 
The department cooperates in the interdepart-
mental programs in cell biology and immunobiology. 
See Cell Biology and Immunobiology. 
Courses for Graduate Students, minor only 
305. Nutrition and Dietetics. (3-3) Cr. 4. F.W.S. Pre-
requisite: 3 credits in biochemistry; Biol 101A or 101, 
102B or Zool 155; junior classification. Physiological and 
chemical bases for nutrient needs; factors to consider in 
satisfying these needs for individuals and populations. 
410. Nutrition During Human Growth and Development. 
(2-2) Cr. 3. F.S. Prerequisite: 305. Nutritional needs during 
growth and reproduction; problems in feeding infants, 
children, and women during the repcoductiveperiod;indices 
of growth and development. 
413. Community Nutrition. (2-3) Cr. 3. F. Prerequisite: 
305. Survey of current public health nutrition problems; 
food misinformation; food habits of population groups which 
have a high incidence of malnutrition; discussion of com-
munity programs designed to help solve problems. Field 
trips in conjunction with programs of Iowa State Depart-
ment of Health or Cooperative Extension Service. 
414. Seminar in Community Nutrition. (2-0) Cr. 2. S. 
Prerequisite: 413. Methods used in making dietary studies 
and judging apparent nutritional status; use of findings 
in planning community nutrition programs. 
419. The Dynamics of the Family Food Economy. (3-0) 
Cr. 3. Alt. W., offered 1975. Prerequisite: Econ 242, junior 
or senior classification. The paramenters of the family 
decision-making focused on food, trends in food marketing, 
fundamentals of the food market economy. Optimizing 
competence in the food market to achieve basic human 
needs and wants. 
431. Diet Therapy I. (4-0) Cr. 4. F.W. Prerequisite: 
305. Basic biochemical and physiological conditions which 
necessitate dietary modification as a part of the thera-
peutic management of the patient; role of dietitian in 
hospital and other health services. 
432. Diet Therapy II. (2-0) Cr. 2. W.S. Prerequisite: 
431. Rationale for dietary modifications required as part 
of therapeutic management of certain biochemical and 
physiological conditions; role of the dietitian in the hospital 
and other health services. 
433. The Biological Basis of Nutrition. (3-0) Cr. 3. 
Alt. S. Prerequisite: 305. The interrelationship of nutrition 
and human biological functions. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
500. Short Course. Cr. arr. SS. Prerequisite: Permission 
of instructor. 
521, 522, 523. Selected Studies in Food Science. (1-6) 
Cr. 3 each. Yr. Prerequisite: 215, B & B 301 or 311; 
Bact 300. 521, 522: Experimental approach to the study 
of chemical and physical properties of interactive com-
ponents of selected foods; correlated emphasis on selection, 
application, and evaluation of pertinent literature. 523: 
Individual design, execution, and summarization of the 
laboratory investigation of a problem in food research. 
Emphasis on development of critical evaluation and inter-
pretation of data and supporting literature. 
550. Processed Foods. (3-0 or 6) Cr. 3 or 5. S. Prereq-
uisite: 521, B & B 405, Bact 413. Physical and chemical 
aspects of commercially prepared foods; methods of stan-
dardization, preservation, evaluation of quality. 
590. Special Topics. Cr. arr. Prerequisite: 305 and per-
mission of department head and instructor. 
A. Nutrition. 
B. Food Science. 
C. Professional Problems. 
Courses for Graduate Students, major or minor 
601. Principles of Nutrition. (3-0) Cr. 3. W. Prerequisite: 
305, B & B 305. Advanced study of nutrition. Required 
of all graduate students in the department. 
606. Chemical Methods for Research in Food and Nu-
trition. (1-9) Cr. 4. F. Prerequisite: 305; Chem 211 or 
equivalent. Kenney. Application of chemical techniques to 
research in nutrition. 
607 A, 607B. Animal Experimentation in Nutrition Re-
search. 607A: (1-0 or 3) Cr. 1 or 2. W.; 607B: (0-6) Cr. 
2. S. Prerequisite: 606 or Chem 211 or equivalent. Amrich. 
The animal feeding experiment as a technique in nutrition 
research. Two quarters taken consecutively are required. 
Principles and basic experimental design using small lab-
oratory animals. Individual problems in the animal lab-
oratory. 
609. Seminar. Cr. R; F.W.S. Required of all graduate 
majors in the Food and Nutrition Department. 
615. Advanced Nutrition. (3-0) Cr. 3 each time elected. 
F. S. Prerequisite: 601. Amrich, Kenney, Roderuck, Runyan. 
Series of one-term courses on such topics as proteins, 
vitamins, minerals, lipids, energy metabolism, evaluation 
of nutritional status. Classical and current research lit-
erature in each area. 
619. Research Methods in Food Science. ( 1-6) Cr. 3. 
F. or W. Prerequisite: 521, Chem 335, Bact 413. Applica-
tion of physical, chemical, and organoleptic techniques to 
research in food science. Use of experimental design, anal-
ysis of data and review of literature. 
620. Advanced Food Science. (3-0 or 2) Cr. 3 or 4. 
Prerequisite: 619. Carlin. Physical and chemical behavior 
of basic food constituents. Series of nonsequence courses 
on such topics as protein, fat, carbohydrate. 




B. Food Science. 
Food Technology 
Verner H. Nielsen, Head of Department 
The Graduate Faculty 
Members: Carlin, Goll, Hammond, Hartman, Kline, 
Kraft, Marion, Nielsen, Reinbold, Snyder, Stromer, 
Walker 
Associate Members: Parrish, Topel 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with major in 
food technology, and minor work for students major-
ing in other departments. Graduate work in meat 
science is offered as a joint major in animal science 
and food technology. Within the food technology 
major, the student may specialize in bacteriology or 
dairy microbiology. 
The department also participates in the inter-
departmental programs of cell biology and water 
resources. (See Cell Biology and Water Resources.) 
Prerequisite to major graduate work is the satis-
factory completion of an undergraduate curriculum 
essentially equivalent to the food technology cur-
riculum offered in this department or the completion 
of a ·curriculum in a related science such as dairy 
technology, bacteriology, chemistry, biochemistry, or 
engineering. Preparation in biology, chemistry, phys-
ics, and calculus along with knowledge of food pro-
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cessing, sanitation, and preservation are particularly 
desirable for those intending to pursue graduate work. 
The foreign language requirement for the degree 
Master of Science is a reading knowledge of one 
foreign language, as evidenced by a score ' of 400 or 
more on the ETS examination. The foreign language 
requirement for the degree Doctor of Philosophy is a 
reading knowledge of one foreign language, as evi-
denced by a score of 500 or more on the ETS ex-
amination and by satisfactory completion of one year 
of college study in the same language. German, 
French, Russian, and Spanish are acceptable foreign 
languages. Other languages, including English for 
foreign students, may be acceptable based on the 
judgment of the student's graduate committee. 
Courses for Graduate Students, minor only 
Exceptions may be made for graduate majors whose 
undergraduate preparation was not in food or a 
food-product technology but in a related science. 
Upon approval of their graduate committees, they 
may take dairy and food industry courses with 400 
numbers for major graduate credit. 
398. Seminar on the World Food Problem. (2-0) Cr. 2. 
Prerequisite: 114 or 202. F. Kraft and Snyder. Study 
of the task of providing food for the world's population. 
Class discussions based on readings in population growth, 
food production, availability of plant and animal proteins, 
new ·foods, food supplements, nutrition, and barriers to 
agricultural development. Satisfactory-fail basis. 
412. Food Preservation. (Bact 412) (3-0 or 6) Cr. 3 or 
5. F. Prerequisite: Biol 10 lA Kraft. Preservation, main-
tenance of quality of food products. Field trips. 
414. Food, Milk and Water Sanitation. (Bact 414) (3-0 
or 6) Cr. 3 or 5. S. Prerequisite: Biol 10 lA Walker. Con-
trol of biological, chemical, and physical environments in 
maintaining proper sanitation and safety of foods and 
water. Regulations governing sanitation. Field trips. 
449. Food Chemistry. (3-6) Cr. 3 or 5. F. Prerequisite: 
Chem 231 or 335. Hammond. The structure, properties, 
and reactions of important food constituents and basic 
food commodities. The analysis and composition of food 
products. 
450. Dairy Microbiology. (Bact 450) (3-6) Cr. 5. W. Pre-
requisite: Biol lOlA Reinbold Beneficial and harmful 
microorganisms in milk and milk products. Standard meth-
ods of bacteriological analysis. Prevention of microbial 
spoilage. 
491, 492. Introduction to Food Processing Systems. 
(3-0 or 3) Cr. 3 or 4. Alt. F. W., offered 1973. Prereq-
uisite: 202, Math 109. 491: Processing of several food 
commodities will be used to illustrate food processing 
systems and unit operations. 492: Packaging, quality con-
trol, plant design and layout as applied to food process-
ing. 
Courses .Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
547. Food Technology. (2 or 3-0) Cr. 2 or 3. F.W.S. 
Prerequisite: Permission of instructor. Selected topics in 
food technology. Schedule of presentation will be announced. 
548. Food Industry Regulations. (2-0) Cr. 2. Alt. S., 
offered 1974. Prerequisite: Permission of instructor. Nielsen. 
Study of international, federal, state and local regulations 
affecting food products development, manufacture, and 
marketing; standards and definitions; food safety and con-
sumer protection. 
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Courses for Graduate Students, major or minor 
623. Topics in Food Chemistry. (3-0) Cr. 3. Alt. W., 
offered 1974. Prerequisite: 449 or permission of instruc-
tor. Hammond and Snyder. The chemistry of processes 
leading to changes in flavor, texture, or color in foods . 
640. Food Proteins. (3-0) Cr. 3. Alt. F., offered 1973. 
Prerequisite: B & B 404 or permission of instructor. Fun-
damental properties of protein systems found in milk, 
eggs, meat, and cereal grains. Effect of processing on 
food proteins. 
656. Advanced Food Microbiology. (Bact 656) (5-0) Cr. 
5. Alt. S., offered 1974. Prerequisite: 450, Bact 413 or 
permission of instructor. Relation of the physiological and 
taxonomic grouping of microorganisms to the processing 
technology of dairy products, meats, poultry, eggs, fruits, 
and vegetables. 
660. Seminar. (1-0) Cr. 1. F.W.S. 
670. Special Problems in Food Technology. Cr. arr. 




Walter D. Morris, Head of Department 
Member: Morris 
Associate Members: Bernard, Courteau, Dow, Lacasa, 
McVicker, Norman, Rumold, Soto, Thogmartin, 
von Wittich 
The department offers courses for minor graduate 
credit in foreign languages to students taking major 
work in other departments. 
Courses for Graduate Students, minor only 
407, 408, 409. French Prose! The Development of the 
Novel Form. (3-0) Cr. 3 each. Yr. Prerequisite : 313. 
French prose from its beginnings to the present day 
with special emphasis on the development of the novel 
form. Lectures and discussion in French. 407: Early 
prose writings and the early novels through the age of 
enlightenment. 408: The century of the novel: Roman-
ticism, Realism, Naturalism. 409: The novel since 1900. 
410, 411, 412. French Drama. (3-0) Cr. 3 each. Yr. 
Prerequisite: 313. French dramatic literature from the 
Middle Ages to the present day. Lectures and discus-
sions in French. 410: Middle Ages and Renaissance the-. 
ater; the beginnings of the classical drama, Corneille. 
411: Classical drama, Racine and Molit!re; tragedy, com-
edy, and the Drame -Bourgeois of the eighteenth cen-
tury; Romanticism, Realism, and Naturalism in the the-
ater. 412: The theater since 1900. 
413, 414, 4l5. French Poetry. (3-0) Cr. 3 each. Yr. 
Prerequisite: 313. Lectures and discussions in French. 
413: Introduction to French prosody· and textual anal-
ysis as applied to poetry. 414: The Romantics and the 
Symbolists. 415: The twentieth century. 
440. Goethe's Faust, Part L (3-0) Cr. 3. F. Prerequisite: 
344 or 34 7. Interpretation, including the Faust legend 
and tradition in literature. 
441, 442, 443. Advanced German Composition and 
Conversation. (3-0) Cr. 3 each. Yr. Prerequisite: 341. 
Intensive practice in composition and conversation, using 
literary masterpieces as a basis for written and oral dis-
cussion. 
464, 465, 466. Introductlon to Spanish American Lit-
erature. (3-0) Cr. 3 each. Yr. Prerequisite: Twenty-four 
credits in Spanish. 464: The Colonial Period. Selected 
readings in historical and literary materials"from the time 
of the conquest to the period of struggle for independence. 
465: The nineteenth cent~. Selected readings from .the 
postcolonial period to include realism and modernism. 
466: The Contemporary Period. Selected readings from 
prose and poetry of the twentieth century. Lectures and 
discussion in Spanish. 
473, 474, 475. Hispanic Prose. (3-0) Cr. 3 each. Yr. 
Prerequisite: Twenty-four credits in Spanish. 4 73: The 
Renaissance and the Golden-Age novel of Spain. Inten-
sive reading of key works. Discussion, lectures, and in-
dividual research. 474: The Spanish novel of the nine-
teenth and twentieth centuries. Intensive reading of key 
works. Discussion, lectures, and individual research. 4 75: 
Spanish-American short story and novel of the twentieth 
century. Quiroga and Borges. The novel of the Mexican 
Revolution; the Indigenist, Gauchesque, and Land novels. 
The Psychological novel and the novel of Magical Real-
ism. 
491, 492, 493. Introduction to Romance Linguistics. 
(3-0) Cr. 3 each. Yr. Prerequisite: Reading knowledge 
of French or Spanish desirable. Methods of modern de-
scriptive and historical linguistics. Emphasis on history 
and description of the Romane~ languages, especially 
French and Spanish. Lectures and discussions in English. 
For students who plan to teach or pursue graduate work 
in the foreign language field 491: Modern descriptive 
linguistics. Practice in solving problems in linguistics and 
writing descriptions of language. 492: ApJiication of lin-
guistics in language teaching. Contrastive analysis of En-
glish with French and Spanish. 493: History of the Ro-
mance languages. 
Forestry 
Henry H . Webster, Head of Department 
The Graduate Faculty 
Members: Bensend, Dickmann, Gordon, McNabb, 
Scholtes, Webster 
Associate Members: Beardsley, Hopkins, Meadows, 
Prestemon, Promnitz, Rose, Thomson, Yoesting 
The department offers work for the degrees, 
Master of Science and Doctor of Philosophy with 
major in forestry and minor work to students taking 
major work in other departments. Areas of special-
ization for the M. S. degree are: forest administration 
and management, forest biology, forest biometry, 
forest economics and marketing, and wood science. 
Areas of specialization for the Ph.D. are: forest 
biology-wood science, forest biometry and forest 
economics. This graduate program is open to and 
suitable for students who have majored in forestry, 
outdoor recreation resources, other natural resource 
fields and related sciences. A nonthesis masters option 
is available. 
The department also participates in the inter-
departmental program of water resources. (See Water 
Resources.) 
Courses for Graduate Students, minor only 
301. Forest Biology. (2-2) Cr. 3. W. Prerequisite: 241; 
Bot 10 7. Effects of genetic and environmental factors 
on processes underlying forest tree and stand growth. 
302. Forest Vegetation Manipulation. (3-3) Cr. 4. S. 
Prerequisite: 301; Agron 357. The manipulation of forest 
vegetation in relation to ecological principles. All uses 
of forest vegetation considered 
344. Forestry and Outdoor Recreation Resource Surveys. 
(4-0) Cr. 4. Alt S., offered 1975. Prerequisite: Stat 104. 
Methods for inventorying various forest resources and 
uses including range, water, and recreational resources. 
Estimating models and sampling schemes for providing 
estimates necessary to manage these resources within 
forestry context 
380. Wood Technology. (3-6) Cr. 5. F. W. Prerequisite: 
Biol 101. Anatomy, macroscopic identification, and intro-
duction to chemical and physical properties of wood as 
related to processing. 
386. Wood Liquid Relations. (3-3) Cr. 4. F. Prereq-
uisite: 380; Chem 231 or equivalent. Cell wall structure; 
wood in relation to ~noisture; specific gravity; seasoning; 
protection of wood from insects and decay; fire retardent 
and stabilizing treatments. 
397. Forest Regulation and Operations. (::J-0) Cr. 3. S. 
Prerequisite: 241, 301. Principles of organizing, regula-
ting, and administering forest lands in conjunction with 
commercial harvest and multiple-use goals for both private 
and public ownership. 
407. Forest Influences. (2-2) Cr. 3. W. Prerequisite: 
301. Influence of forests on climate, water yield, and soil 
erosion. Uses of trees as environmental modifiers. 
414. General Photogrammetry and Photo-Interpretation. 
(2-2) Cr. 3. W. Prerequisite: One quarter of surveying. 
Use of aerial and terrestrial photographs in resource man-
agement and research. Techniques of measurement, car-
tographic methods and interpretation applicable to con-
trolled photographs. 
442. Dynamics of Forest Stands. (2-3) Cr. 3. W. Pre-
requisite: 241. Measurement of growth of forests. Models 
for quantifying stand structure and dynamics. Prediction 
of future structure, growth, and yield. 
445. Forest Riotogrammetry and Rioto-Interpretation. 
(1-6) Cr. 3. S. Prerequisite: C E 210. Use of aerial photo-
graphs in forest management Measurement of land, trees, 
and timber stands on aerial photographs. Preparation 
of type and planimetric maps from photography. Prin-
ciples of remote sensing. Forest resource management 
students only. 
451. Management of Forest and Related Outdoor Rec-
reation Resources: Economics and Marketing. (2-2) Cr. 3. 
S. Prerequisite: 241, or 344; Econ 242 . Economic factors 
and analytical methods influencing decisions by forest 
and related outdoor recreation resource agencies and 
firms. Marketing of services and products provided by 
such agencies and firms; influence of population, income, 
and related economic and social factors. 
452. Management of Forest and Related Outdoor Rec-
reation Resources: Quantitative Analysis. (3-2) Cr. 4. F. 
Prerequisite: 451. Methods of rigorously identifying and 
specifying problems involved in management, protection 
and use of forest and related outdoor recreation resources. 
Application of mathematical and statistical models to solv-
ing these managerial problems. Design and collection of 
iaformation for use in these models. 
453. Management of Forest and Related Outdoor Rec-
reation Resources: Policy and Administration. (3-0) Cr. 3. 
W. Prerequisite: 452; Pol S 215. Analysis of the political, 
institutional, and administrative processes involved in the 
formulation of public and private policy concerning major 
forest and related outdoor recreation resource issues. 
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454. Management of Forest and Related Outdoor Rec-
reation Resources: Integrated Case Studies. (1-4) Cr. 3. 
S. Prerequisite: 453. Integrated case studies of forest 
and related outdoor recreation resources management to 
illustrate methods of synthesizing the economic, math-
ematical, biological, political, and administrative princi-
ples discussed in preceding courses. 
460. Forest Recreation. (3-0) Cr. 3. W. Prerequisite: 
451 or Econ 242. Study of forest recreation in the United 
States. Relationship between forest recreation benefits 
and forest practices. Recreation policies and programs 
of public and private forest owners. Planning for recre-
ation in forest management. Current problems and issues. 
481. Wood Chemistry. (3-3) Cr. 4. Alt S., offered 1974. 
Prerequisite: 380; Chem 231 or 334. The chemistry of 
wood formation. Chemical properties of mature xylem 
as related to wood serviceability and processing. Tech-
nical survey of the pulp and paper industry. 
484. Properties of Wood. (3-9) Cr. 3. Alt SS., offered 
1974. Prerequisite: I Ed 205. Structure and identification 
of wood; storage and handling of lumber; seasoning and 
other defects in lumber; machining and preparation of 
wood for gluing; woodworking glues. Not open to forestry 
majors. 
485. Wood Composite Products. (3-3) Cr. 4. Alt F., 
offered 1973. Prerequisite: 380, one course in organic 
chemistry. Principles of adhesion, chemistry of wood ad-
hesives, production of laminated wood, plywood, particle 
board and fiberboard products. A weekly seminar on the 
properties of materials other than wood and a field in-
spection trip. 
487. Mechanical Processing of Wood. (3-0) Cr. 3. Alt S., 
offered 1974. Prerequisite: 380. Mechanical processing: 
sawing, planing, sanding, chipping, and defiberization. Use 
of wood in structures. 
488. Physical Properties of Wood (2-3) Cr. 3. Alt S., 
offered 1975. Prerequisite: 380; Ihys 111 or equivalent 
Wood in relation to heat, light, sound, and electricity. 
Introduction to wood mechanics. 
489. Wood Products ~minar. (0-2) Cr. 1. S. Prereq-
uisite: Senior classification. Application of the principles 
of wood science to current industrial problems; detailed 
analysis of current events in the industry. Student pre-
sentation involved. 
491. Forest Range Management. (3-0) Cr. 3. F. Pre- · 
requisite: Econ 242; Bot 310; Bot 301 or 424. The place 
of range management in multiple-use forestry. Historical 
development of grazing in America Grazing regions of 
the United States. Effects of grazing on physiology and 
ecology of plants. Technical problems in range and ranch 
management 
Courses Primarily for Graduate Students, 
major or mmor, open to qualified under-
graduates 
504. Applied Forest Biology. (3-0) Cr. 3. Alt. S. , of-
fered 1975. Prerequisite: 302: Detailed analysis of the 
practice of silviculture in relation to silvical principles 
with emphasis on silviculture for purposes other than 
conventional timber products . 
543. Forest Biometry. (3-0) Cr. 3. Alt W., offered 1975. 
Prerequisite: 442. Estimation of current stand volume 
and of stand growth. Selection of variables for volume 
and yield tables. Applications of sampling methods to 
forest resource surveys. 
570. Economics of Forest and Related Outdoor Rec-
reation Resources Management. (2-2) Cr. 3. Alt. F., of-
fered 1973. Prerequisite: 451; Econ 301. Economic anal-
ysis of forest and related recreation resource manage-
ment alternatives as found in forest-oriented firms and 
agencies, with emphasis on methodology. 
587. Advanced Topcs in Wood Science. (3-0) Cr. 3. 
Alt W., offered 1974. Prerequisite: 380. Recent contrib-
utions of research and technology to product development 
Areas of emphasis in basic and applied research. 
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590. Special Topics. Cr. 2 to 5 each time elected. Pre-
requisite: Fifteen credits of acceptable graduate work, 
permission of the instructor. 
A. Forest Biology. 
B. Wood Science. 
C. Forest and Outdoor Recreation Economics. 
D. Forest and Outdoor Recreation Management. 
E. Range Management. 
F. Forest Biometry and Photogrammetry. 
594. Advanced Forest and Outdoor Recreation Resource 
Management. (3-0) Cr. 3. Alt. F., offered 1974. Prereq-
uisite: 397. A seminar approach to the critical analysis 
of forest and related outdoor recreation management prob-
lems as exemplified in public agencies and private firms . 
Courses for Graduate Students, major or minor 
601. Research Methods. (2-2) Cr. 3. Alt. W., offered 
1975. Scientific method; hypothesis formulation and test-
ing; project and study planning; preparation and critical 
analysis of study plans. Communication of research re-
sults. Institutional factors in research. 
602. Advanced Forest Biology. (3-0) Cr.- 3. Alt. W., 
offered 1974. Prerequisite: 302. Detailed analysis of pro-
cesses underlying forest tree growth and development 
in relation to genetic and environmental.factors. 
645. Advanced Forest Biometry. (4-0) Cr. 4. Alt. S., 
offered 1974. Prerequisite: 543; Stat 401, 402, 421. The-
ory and application of statistical and mathematical meth-
ods to forest measurement. Quantification problems in 
stand structure and growth. Sampling methods for forest 
inventory and estimation of past and future growth. Re-
cent developments in forest biometry. 
670. Resource Allocation in Forestry and Outdoor Rec-
reation Resources. (Econ 670)(2-2) Cr. 3. Alt. S., offered 
1974. Prerequisite: 453; Econ 301. Examination of cur-
rent problems of resource allocation in outdoor recreation 
and forestry. Emphasis placed on the implications of cur-
rent research for the analyst and manager. 
688. Formation of Wood. (3-0) Cr. 3. Alt .. S., offered 
1975. Prerequisite: 380. Structure of the cell wall in woody 
plants. Measures of wood quality; environment as related 
to quality. Structure as related to the physical properties 
of wood. 
699. Research. Cr. 1 to 11. 
A. Forest Biology. 
B. Wood Science. 
C. Forest and Outdoor Recreation Economics. 
D. Forest and Outdoor Recreation Management. 
E. Range Management. 




Oscar E. Tauber, Chairman 
The degree Master of Science or Master of Arts 
with major in general graduate studies is available 
. to graduate students who wish to have a more diver-
sified course of study than that generally permitted 
students who · specialize in a single subject. Those 
( 
who elect this program are allowed to take cotirses 
in three different approved graduate areas, each 
subject contributing approximately one-third of the 
required 45 graduate credits toward the degree. 
Courses which may be used for credit toward this 
major are selected from those listed in the catalog 
for graduate credit. Both thesis and nonthesis options 
are available. A graduate advisory committee, in 
consultation with the student, will decide on the 
choice of option. A written report, based on field, 
laboratory, or library research, is required for students 
electing the nonthesis option. Foreign language re-
quirements, if any, will be decided by the student's 
committee. 
Although the program is open to any qualified 
graduate student, it has been most useful to those 
who wish to improve their subject matter competence 
in teaching. 
Programs in biological or physical sciences can be 
especially designed for qualified, certified secondary 
school teachers who wish to specialize in these areas. 
Special program subcommittees in biological and 
physical sciences have been established. These sub-
committees advise the student concerning entrance 
eligibility, and aid in selecting an advisory committee 
to plan a program of study . 
Students who wish to qualify for this degree 
should communicate with the professor in charge of 
the program. 
Genetics 
William J. Welshans, Head of Department 
The Graduate Faculty 
Members: Atherly, Hollander , Imsande, Miller, Peter-
son, Pollak, Robertson, Sadanaga, Welshans 
Associate Members: Doerschug 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with major in 
genetics, and minor work to students taking majors 
in other departments. 
No foreign language is required of candidates for 
the degree Master of Science. Candidates for the 
degree Doctor of Philosophy are required to pass 
the Educational Testing Service graduate examina-
tion for one foreign language at a level equivalent 
to the 60th percentile or better of the fourth semester 
undergraduate norms. 
Prerequisite to major work is the completion of 
a thorough undergraduate curriculum in a biological 
science, or in a physical science or in agriculture 
with evidence of excellent scholarship and aptitude 
for scientific research. 
The department offers the student the opportunity 
to work in such areas as Drosophila, maize, oat, 
mouse, immunological, microbial, biochemical and 
developmental genetics. Minor work may be taken in 
agronomy, animal science, bacteriology, biochemistry, 
botany, horticulture, mathematics, statistics, veteri-
nary medicine or zoology. 
The department also participates in the inter-
departmental programs of cell biology and immun-
ology. (See Cell Biology or Immunology .) 
Courses for Graduate Students, minor only 
401. Intermediate Genetics. (3-0) Cr. 3. F. Prerequisite: 
340 or 350. Fundamental methods and concepts in gen-
etics: chromosome mapping, gene structure, elementary 
mathematical genetics, polyploidy, and meiotic analysis. 
400. Introduction to Mathematical Genetics. (3-0 ) Cr. 
3. S. Prerequisite: 401, knowledge of elementary al~ebra 
Pollak. Elementary probability and its application to 
Mendelian, population, and quantitative genetics. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
536, 537. Genetic Statistics. (Stat 536, 537) See Sta-
tistics. 
546. Immunogenetics. (Im Biol 546) (3-0) Alt F., 
offered 1973. Prerequisite: 340 or 350. Miller. Application 
of immunological principles to genetics; analytical pro-
cedures of blood typing; individual and species variation. 
590. Special Topcs. (0-3 to 9) Cr. arr. Prerequisite: 
305, 401. 
Courses for Graduate Students, major or minor 
005. Cytogenetics. (Bot 605) (3-0) Cr. 3. W. Prereq-
uisites: 401; C Bio 527. Robertson. Studies of cytology and 
genetics in plants and animals with emphasis on crossing 
over and changes in chromosome structure and number. 
615. Laboratory in Cytogenetics. (0-6) Cr. 2. S. Pre-
requisite: 605. Sadanaga LaboratOry methods and tech-
niques for cytogenetical research, with emphasis on plants. 
619. Developmental Genetics. (3-0) Cr. 3. Alt. S., of-
fered 1975. Prerequisite: 340 or 350; B & B 406. 
Doerschug. Mechanisms involved in the regulation of gene 
expression as related to cell differentiation and develop-
ment in higher organisms. Emphasis will be on both gen-
etic and biochemical aspects of development. 
620. Molecular Genetics. (Bact 620, Im Biol 620) (3-0) 
Cr. 3. Alt. S., offered 197 4. Prerequisite: 340 or 350; 
B & B 406. Atherly, Imsande. A detailed analysis of the 
structure, replication, mutation, repair, recombination, and 
regulation of expression of the genetic material is con-
sidered at the molecular level. 
621. Bacterial Genetics. (Bact 621) See Bacteriology. 
630. Advanced Plant Genetics. (3-0) Cr. 3. S. Prereq-
uisite: 401. Robertson. Genetic analysis of plants includ-
ing evolution, biochemical genetics, translation of genetic 
information, cytoplasmic inheritance, incompatibility sys-
tems, alterations of meiosis, and sex determination. 
635. Animal Genetics. (3-6) Cr. 5. Alt. W., offered 1975. 
Prerequisite: 305; 401. Hollander. Analytical procedures 
by means of markers, with special regard to Drosophila; 
surveys of the status of genetic analysis in animals, es-
pecially domesticated species. 
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640. Genes and Mutations. (3-0) Cr. 3. Alt. W, offered 
1974. Prerequisite: 401. Peterson. Analysis of selected 
genes and mutations in microbial and higher forms. Top-
ics include genetic fine structure, rates of mutation, units 
of recombination, controlling elements, and evolutionary 
aspects of mutation. 
650. Population Genetics. (An S 650) See Animal 
Science. 
690. Seminar. Cr. 1. F.W.S. 




Louis G . Geiger, Chairman of Department 
The Graduate Faculty 
Members: Apt , Dobson , Geiger, Hacker, Kottman , 
Sharlin 
Associate Members: Avraamides, Bennett, Cravens, 
Keller, McJimsey, Madison, Osborn, Rawson, Whita-
ker, Wilt, Zaring 
The department offers work for the degree Master 
of Arts with majors in history and in history of 
science and technology, and minor work to students 
majoring in other departments. Both programs are 
designed to enable a graduate to teach in high 
schools and junior colleges, enter government service, 
or pursue further study. 
The foreign language requirement, if any, is 
determined by the student's advisory committee. 
Students may elect either a nonthesis program 
or a thesis program . Those choosing a non thesis 
program will take oral comprehensive examinations 
ove-r two fields of history , such as twentieth century 
America , and modern Germany. Those writing a 
thesis will be examined orally on the thesis and its 
related area of specialization . For further information , 
write to the chairman . 
Courses for Graduate Students, minor only 
*403A, 403B, 403C. Ancient History. (3-0) Cr. 3 each. 
Yr. 403A: Ancient Near East, Mesopotamia and Egypt 
to the Persian Empire. 403B: Ancient Greece, prehistory 
to the Hellinistic world 403C: Ancient Rome, founding 
of the Republic to Constantine. 
*404A, 404B, 404C. HistoryofMedieval Western Europe. 
(3-0) Cr. 3 each. Yr. Development of political, economic, 
and social institutions. 404A: Early Middle Ages; 404B: 
High Middle Ages; 404C: Late Middle Ages. 
407. The Italian Renaissance. (3-0) Cr. 3. W. Seculariza-
tion of society, city-states, economic growth and decline, 
new intellectual interests, historiography. 
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408. Europe: 1500 to 1648 (Reformation). · (3-0) Cr. 
3. S. The Northern Renaissance; emergence of religious 
dissent; Protestant revolt; triumph and tragedy of Spain; 
victory of Calvinism; reaction and reform within Roman 
Catholicism; religious wars and the emergence of France. 
*410A, 410B, 410C. Contemporary Europe. (3-0) Cr. 
3 each. Yr. 410A: The age of European preeminence, 
1871 to 1914; 410B: The Great War and interwar Europe; 
410C: Europe since 1939. 
*41 lA, 41 lB. Economic History of Modem Europe. 
(3-0) Cr. 3 each. 411A: W.; 411B: S. 411A: Economic 
and political revolutions 1750- 1900; English and continental 
heritage from medieval Europe; commerical, industrial, 
agricultural revolutions; economic institutions and reforms; 
capitalism, competition, imperialism. 411B: Rise of con-
tinental industry; changes in labor, transportation, markets, 
reparations, revolutions, reconstruction, competition, de-
pression, and war. 
*412A, 412B. European Intellectual History. (3-0) Cr. 
3 each. 412A: Alt. W.; 412B: Alt. S., offered 1975. 412A: 
European ideas from the Renaissance through the En-
lightenment. 412B: From the Enlightenment to the present. 
*415A, 415B. History of France. (3-0) Cr. 3 each. Alt. 
Yr. An analytical history of France. 415A: From Louis 
XIV through Napoleon. 415B: From the Revolution of 
1848 to the present. 
*416A, 416B, 416C. History of Russia. (3-0) Cr. 3 each. 
Yr. 416A: Kievan and Muscovite Russia, 850-1700. Origins 
of Russian state; Mongol invasion; rise of Moscow. 416B: 
Imperial Russia, 1700-1917. Peter the Great and his suc-
cessors; impact of the West; eve of the Revolution. 416C: 
Soviet Union, 1917 to present. Revolution and Russian 
society; emergence of the USSR as a world power. 
417A, 417B. History of Modern Germany. (3-0) Cr. 
3 each. 417A: Alt. W.; 417B: Alt. S., offered 1974. 417A: 
Central Europe in the seventeenth and eighteenth centuries. 
417B: Economic, political, and social developments in 
nineteenth and twentieth century Germany. 
*4IDA, 4IDB. Medieval England (3-0) Cr. 3 each. 
420A: W. ; 4IDB: S. Medieval English society examined 
through contemporary sources in translation. 420A: Anglo-
Saxon, Norman, and Angevin England, c. 449 to 1216. 
420B: Angevin, Lancastrian, and Yorkist England, 1216 
to 1485. 
*422A, 422B. Eighteenth and Nineteenth Century Brit-
ain (3-0) Cr. 3 each. 422A: W.; 422B: S. 422A: Great 
Britain, 1688 to 1815. Growth of Britain to a world power. 
Emphasis on cultural, political, and military developments. 
422B: Great Britain, 1815 to 1914. Britain as the world 
power. Emphasis on political, economic, and social develop-
ments. 
*430A, 430B, 430C. History of Science. (3-0) Cr. 3 each. 
Yr. 430A: Prehistory to Copernicus: Development ofnatural 
science in Babylonia, Egypt, China, India; Greek science; 
medieval and Arabic science. 430B: Beginnings of modern 
science: the sixteenth, seventeenth, and eighteenth century 
revolutions in astronomy, mechanics, biology, and chem-
istry. Rise of scientific societies and the experimental 
method 430C: Modern science: Development of physics, 
chemistry, and biology in the nineteenth and twentieth 
centuries. 
431A, 431B. History of Engineering. (Engr 431A, 431B) 
See Engineering. 
435. Science in Modem American Society. (3-0) Cr. 
3. Alt. Yr. A social history since the 1840 's. Interrelation-
ship between science as a powerful instrument of modern-
ization, and the development of the urban industrial social 
order in America 
441. RtllosoJiiy of History (3-0) Cr. 3. Alt. S., offered 
1974. Concepts of causality, time, determinism, nature, 
and generalization. 
443. Modem Japanese History. (3-0) Cr. 3. S. Political, 
cultural, social, and economic history of Japan, particularly 
since 1853. 
446. Modem Middle East. (3-0) Cr. 3. Alt. Yr: The 
Arab countries, Israel, Iran, and Turkey in the nineteenth 
and twentieth centuries. 
453. History of Mexico. (3-0) Cr. 3. F. W. Mexico since 
independence, with emphasis on the Mexican Revolution 
as the central factor in development of contemporary 
Mexico. 
*462A, 462B, 462C. Colonial America. (3-0) Cr. 3 each. 
Yr. Economic, political, and social development of the 
American colonies through the American revolution. 
464. The Jacksonian Movement. (3-0) Cr. 3. Alt. S., 
offered 1974. Origins, development, and significance of 
Jacksonian democracy in determining and revealing the 
nature of American economic, social, and political mores 
and institutions. 
466. Sectional Conflict and the Civil War. (3-0) Cr. 3. 
F. Economic, social, political, and psychological conflicts 
which undermined the democratic process and drove the 
United States to Civil War. 
• 468A, 468B. The Reconstruction Era and the Gilded 
Age. (3-0) Cr. 3 each. 468A: W.; 468B: S. Major social 
and political features of the United States following the 
Civil War. 468A: The decision to reconstruct the South; 
accomplishments and failures of reconstruction, 1865 to 
1877. 468B: U.S. transition from agrarian society to in-
dustrial giant, 1877 to 1900. 
*469A, 469B, 469C. Twentieth Century America. (3-0) 
Cr. 3 each. Yr. Major political, economic, and social de-
velopments of the nation from advent of Progressivism 
to present; emphasis on growth of the government as a 
regenerative force in American society. 469A: Progressive 
Movement, home front during WWI, red scare, and post-
war reaction. 469B: New economic era of the 1920's, 
depression, Hoover administration, the New Deal 469C: 
Wartime America, Fair Deal, Modern Republicanism, the 
New Frontier, the Great Society, and the Nixon adminis-
tration. 
*471A, 471B. American Intellectual History. (3-0) Cr. 
3 each. Alt. Yr. History of social and political thought 
and the social circumstances of intellectual life in the 
United States. 471A: To 1860. 471B: Since 1860. 
473. The American Social System in the Industrial 
Era. (3-0) Cr. 3. Alt. Yr. Emphasis on development of 
impersonal bureaucratic institutions in the U.S., and their 
influence on mobility, stratification, individualism, con-
formity, and freedom; from 1840 to present. 
*474A, 474B. The Westward Movement and Frontier 
Development. (3-0) Cr. 3 each. 474A: F.; 474B: W. 474A: 
Occupation, distribution, and political organization of the 
public domain; Indian-white relations; 4 74B: Economic 
exploitation of the public domain (fur trade, mining, lum-
bering, range cattle industry, farming), social adjustments 
(law and order, religion, education, and culture). 
*477A, 477B, 477C. History of United States Foreign 
Policy. (3-0) Cr. 3 each. Yr. Diplomatic history empha-
sizing penetration of American influence in those areas 
where the United States has exercised leadershiµ 4 77 A: 
Diplomacy from the American Revolution to post-Civil 
War expansionism. 477B: America's rise as a world power 
from the Spanish American War to World War I; peace 
making. 477C: Dipomacy of 19ID's to present. 
*478A, 478B. U.S.-Soviet Relations. (3-0) Cr. 3 each. 
478A: F.; 478B: W. Diplomatic issues between the two 
states from inception of the Soviet Union to ~resent. 4 78A: 
From American intervention in the Russian Civil War, 
through the Yalta Conference in 1945.. 478B: The Cold 
War. 
490. Special 1¥oblems. Cr. 1 to 3 each time taken. 
Prerequisite: Permission of department chairman; 9 credits 
in history. Reading and reports on problems selected in 
conference with each student. 
H. Honors Program. 
• Any course may be taken independently . . 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
515. History of Technology in the United States. (Engr 
515) See Engineering. 
53>. Topical Studies in History. ( 4-0) Cr. 4 each time 
taken. Prerequisite: Nine hours of history, and permission 
of instructor. Graduate study in conjunction with a 400-
level course in the fields designated below. May not be 
taken in conjunction with a 400 level course in which the 
student has previously earned credit. 
A Ancient. 
B. Medieval European. 





H European Intellectual. 
I. U.S. Colonial. 
J. U.S. Jacksonian Era. 
K U.S. Civil War and Reconstruction. 
L. U.S. Twentieth Century. 
M U.S. Di}iomatlc. 
N. U.S. Frontier. 
0. U.S. Intellectual. 
P. u. s. Social. 
Q. Latin American. 
R Chinese. 
S. Japanese. 
T. Middle Eastern. 
U. History of Engineering. 
V. History of Science. 
W. Philosophy of History. 
561. Technology in Develop.ng Countries. (Engr 561) 
See Engineering. 
590. Special Topcs. Cr. 1 to 3 each time taken. Pre-
requisite: Permission of instructor. 
591A, 591B, 591C Seminar in History of Science. (3-0) 
Cr. 3 each. Yr. Prerequisite: Permission of instructor. 
591A: Creativity in sciences and humanities. Comparison 
of careers in these fields. Reasons for choice of career 
and how originality is expressed 591B: Relation between 
science and technology. Effects of technological change 
on scientific thought and new theories on technology. Pre-
history to present. 591C: History of science and tech-
nology. 
592. Seminar in East Asian History. (3-0) Cr. 3. S. 
Prerequisite: Permission of instructor. Topics vary each 
time offered 
593. Seminar in American History. (3-0) Cr. 3 each 
time taken. Prerequisite: Permission of instructor. Topics 
vary each time offered 
A Cobnial Period 
D. Civil War and Reconstruction. 
E. Twentieth Century. 
G. Di}iomatic. 
H Economic. 
I. American Frontier. 
J. Intellectual 
L. Latin America. 
594. Seminar in European History. (3-0) Cr. 3 each 
time taken. Prerequisite: Permission of instructor. To}ics 










595. Serilinar in Teaching of History. (3-0) Cr. 3 each 
time taken. Prerequisite: Permission of instructor. Topics 
vary each time offered 
A Teaching Methods. 
Home Economics Education 71 
B. Curriculum Developnent in History. 
C. Implementing Teaching Techniques. 
596. Historical Methods. (3-0) Cr. 3. F. Prerequisite: 
Permission of instructor. Original sources, bibliography, 
criticism of evidence, form. 
Courses for Graduate Students, major or minor 
699. Research. 
Home Economics 
Helen LeBaron Hilton, Dean of Home Economics 
Julia Faltinson Anderson, Associate Dean 
Marguerite M. Scruggs, Associate Dean for Graduate 
Study and Research 
Courses for Graduate Students, major or minor 
540. Seminar. Cr. arr. F. W. S. 
590. Special Topics. Cr. arr. 
Home Economics 
Education 
Ruth P. Hughes, Head of Department 
The Graduate Faculty 
Members: Hughes , Inman, Kohlmann, Scruggs 
Associate Members: Beavers, Fanslow, Thomas, Zim-
merman 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with major 
in home economics education and minor work to 
students taking major work in other departments . 
A student expecting to do major work should 
have fundamental knowledge of psychology, edu-
cation, sociology, and home economics. The exact 
requirements will depend upon the field of work 
the student expects to pursue. 
A foreign language is not required for the degrees 
Master of Science or Doctor of Philosophy. Statis-
tics is included in the program of study for both 
degrees with a higher level of competence required 
for the degree Doctor of Philosophy. 
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Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
500. Short Course. Cr. arr. SS. Prerequisite: Permission 
of instructor. 
A Adult Education. 
B. Evaluation. 
C. Curriculum. 
D. Teaching Strategies. 
E. Supervision. 
F. Teacher Education. 
505. Workshop. Cr. 1 to 5. SS. Prerequisite: Permission 
of instructor. Concentrated group study of problems in 
fields of home economics education. Sections offered will 
vary from year to year. 
A Adult Education. Beavers. 
B. Evaluation. Hughes. 
C. Home Economics Curriculum. Kohlmann. 
D. Supervision and Administration. Thomas. 
E. Special 
507. Curriculum Developments in Teaching Home Eco-
nomics. (3-0) Cr. 3. F.SS. Prerequisite: Teaching experience. 
Application of new knowledge and educational theory to 
curriculum planning. Ihilosophy of vocational education 
including career education concepts. 
508. Post Secondary and Adult Programs. (3-0) Cr. 
3. W. Prerequisite: Six credits in education and/ or ed-
ucational psychology. Hanning, organizing, and evaluating 
home economics programs for post secondary and adults. 
Coordinating with organizations, agencies, and industries 
in promoting programs. 
509. Teaching for Home Economics Related Occupations. 
(1-2) Cr. 2. S.SS. Prerequisite: Six credits in education 
and/ or educational psychology. Hanning and conducting 
courses for training adolescents and adults in home eco-
nomics related occupations. Hanning, arran~ng and super-
vising business and industrial trainee experiences. 
515. Evaluation in Home Economics. (3-0) Cr. 3. S. 
Alt. SS., offered 1975. Prerequisite: Twelve credits in edu-
cation. Selection and construction of evaluation devices. 
Their use and interpretation in instructional objectives. 
590. Special Topic& Cr. arr. Prerequisite: Six credits 
in education or educational psychology. 







L Teacher Education. 
J. Research Methodology. 
Courses for Graduate Students, major or minor 
605. Home Economics Curricula. (3-0) Cr. 3. W. SS. 
Prerequisite: Fifteen credits in education and teaching 
experience. Kohlmann. Curriculum building applied partic-
ularly in home economics for secondary schools and higher 
education. 
606. Educational Leadership and Supervision in Home 
Economic& (3-0) Cr. 3. S.SS. Prerequisite: Five credits 
in graduate courses in home economics education. Thomas. 
Objectives, principles, and functions of supervision in stu-
dent teaching, school systems, and state departments of 
education. 
609. Philosophy of Home Economics Adult Education. 
(3-0) Cr. 3. SS. Prerequisite: 508 or experience in adult 
education. Beavers. Needs of various age and social 
groups. Formal and informal methods and techniques ap-
propriate for adults. Findings of research in home eco-
nomics adult education. 
610. Seminar. Cr. 1 each quarter. W.S.SS. 
611. Design of Research in Home Economics Education. 
(3-0) Cr. 3. F.SS. Prerequisite: Credit or classification in 
Educ 552 or Stat 401. Fanslow. Exploratory, descriptive, 
quasi-experimental, experimental, ' and historic research 
designs. Needed research in home economics education. 
Hanning a research study. Evaluation of research reports. 
615. Program Evaluation in Home Economics. (3-0) Cr. 
3. Alt. W., offered 1975. Prerequisite: 515. Hughes. Pro-
cedures for evaluation of programs. Critical analysis of 
selected evaluation studies. Developnent of evaluation 
guides apJiicable to home economics education. 
699. Research. 
Horticulture 
Ervin L. Denisen, Chairman of Department 
The Graduate Faculty 
Members: Denisen, Hodges, Kelley, Mahlstede, Volz, 
Weigle 
Associate Members: Bauske, Buck, Heuser, Sherwood 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with major 
in horticulture, and minor work for students taking 
major work in other departments. Within the major 
the student may specialize in fruit crops, vegetable 
crops, floriculture, nursery crops, ornamentals, and 
turf grass. Under special circumstances a non thesis 
master's degree is available. 
Prerequisite to major graduate work is the com-
pletion of courses covering the general field of 
horticulture or botany and the underlying sciences. 
Students with major interest in fruit crops, 
floriculture, vegetable crops, nursery crops, orna-
mentals, or turfgrass should present 15 credits of 
undergraduate work in horticulture, botany, landscape 
gardening, or agronomy. The student also should 
have a working knowledge of inorganic and organic 
chemistry, general botany, and soils equivalent to 
the requirements outlined in the general curriculum 
for horticultural students at this institution. 
Students taking major work in horticulture usually 
will take minor work in agronomy, genetics, botany 
(physiology, pathology, cytology, or morphology), 
entomology, statistics, or chemistry. 
There is no uniform foreign language requirement 
for either the degree Master of Science or Doctor 
of Philosophy. 
The department also cooperates in the interde-
partmental program of water resources. (See Water 
Resources.) 
Courses for Graduate Students, minor only 
413. Turfgrass Science. (Agron 413) (3-0) Cr. 3. Alt 
S., offered 1975. Prerequisite: 314, Bot 310. The grass 
?ant: structure, growth, and physiology in relation to the 
physical (soil, water, light, fertility) and biological (soil 
microorganisms and pathogens) environment 
422. Orcharding. (2-2) Cr. 3. Alt S., offered 1975. Pre-
requisite: 321. Propagation, ?anting, pruning, maintenance, 
physiology of growth, and storage of orchard crops. 
446, 447. Floricultural Science. (2-2) Cr. 3 each. 446: 
Alt F., offered 1974; 447: Alt W., offered 1975. Prereq-
uisite: 446: 154; 447: 446. 446: Culture and propagation 
of florist bench crops and potted plants. 44 7: Culture of 
tender bedding plants; marketing cut flowers; organiza-
tion and management of greenhouse and retail store. 
467. Horticultural Technology. (3-0) Cr. 3. Alt W., offered 
1974. Prerequisite: Bot 310, Agron 354, and permission 
of instructor. ApJiication of new technology to the pro-
duction and handling of horticultural crops, including current 
aspects of soil fertility, variety development, post-harvest 
physiology, and mechanization. 
480. Systematic Horticulture L (2-2) Cr. 3. Alt F., 
offered 1973. Prerequisite: Bot 107. Origin, identification, 
classification, description, and genetics of woody orna-
mental plants. 
481. Systematic Horticulture IL (2-2) Cr. 3. Alt W., 
offered 1974. Prerequisite : Bot 107. Origin, identification, 
classification, description, and genetics of conservatory 
plants. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
501. Horticultural Food Crops. (2-2) Cr. 3. Alt F., 
offered 1974. Prerequisite: 3 er. in plant physiology or bio-
chemistry. Comparative classification of fruits and vege-
tables based upon physiological, morphological, and cyto-
genetical similarities and differences; their horticultural 
use as related to these factors. 
514. Horticultural Science. (3-0) Cr. 3. Alt W., offered 
1975. Prerequisite: Bot 310. The physiological bases for 
horticultural techniques or practices and the effect of 
environment in modifying these techniques. 
518. Genetics and Breeding of Horticultural P!ants. (3-0) 
Cr. 3. Alt W., offered 1974. Prerequisite: Gen 340. A study 
of genetic systems and breeding techniques or methods 
that are of particular value to the improvement of horti-
cultural plants. 
590. Special Topics. Cr. arr. Prerequisite : A major or 
minor in horticulture. 
Courses for Graduate Students, major or minor 
004. Graduate Seminar. Cr. 1 each time elected. F. W. S. 
621. Current Topcs in Olericulture. Cr. 2. Offered as 
arr. Prerequisite: Bot 511, 512, 513; Gen 401. Review 
and discussion of current literature and problems con-
cerning the genetics, physiology, and culture of vegetables. 
622. Current Topics in Pomology. Cr. 2. W. Prerequisite: 
Six er. in plant physiology. Review and evaluation of cur-
rent investigations on fruit breeding, physiology, mech-
anization, handling, and storage. 
624. Physiology of Horticultural P!ants. Cr. 3. Alt S. 
1974. Prerequisite: Botany 513, permission of instructor. 
Application of plant physiology to the problems of sexual 
and asexual propagation, dormancy, andfruitdeveloprnent 




Martin D. Gehner, Chairman, Advisory Committee 
Advisory Committee: Thomas A. Barton, Margaret I. 
Liston, Ronald C. Powers, Clair B. Watson 
Work in housing is offered for the degrees Master 
of Architecture, Master of Landscape Architecture, 
Master of Arts or Master of Science as appropriate 
in the following cooperating departments or major 
areas: Applied Art, Architecture, Family Environment , 
Landscape Architecture or Town and Regional Plan-
ning. 
A student in housing will major in one of 
the cooperating departments and will develop a 
program for study under the guidance of a committee 
nominated by the advisory committee and appointed 
by the dean of the Graduate College. 
The major professor will be in the cooperative 
department in which the student majors. The degree 
will be in the major department with specialization 
in housing. 
Programs in housing should be planned to include 
courses from several of the following departments . 
Applied Art: 590E, 699. 
Architecture: 463", 501, 502, 514A, 514B, 543, 
590, 616. 
Construction Engineering: 371, 372. 
Economics: 301, 405, 409, 461, 462, 480, 565, 
566, 576. 
Family Environment: 308", 340", 412", 415", 445", 
446", 485" , 488" , 504, 521, 590B , 604B, 699B. 
Landscape Architecture: 517, 590, 699. Urban Plan-
ning: 380", 383", 395", 492", 561, 571, 575, 590, 
592, 699. 
Political Science: 410, 471 , 473, 476, 510, 512, 
571, 590G. 
Sociology: 410, 415, 430 , 445, 450, 482, 483, 485, 
585. 
Statistics: 401, 402, 411, 421. 




Advisory Committee: G.G. Brown, E .L. Jeska, Merlin 
L. Kaeberle, Wilmer J. Miller, Loyd Y . Quinn. 
Work is offered for the degrees Master of Science 
and Doctor of Philosophy with major in immuno-
biology under a cooperative arrangement with the 
departments of Agronomy, Bacteriology, Food and 
>Jutrition, Genetics, Veterinary Microbiology and Pre-
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ventive Medicine, Veterinary Pathology, and Zoology 
and Entomology . Facilities exist in several departments 
for fundamental research in such areas as immuno-
genetics, physiology of antibody formation, immuno-
fluorescence microscopy, immunochemistry, immuno-
cytology, immunopathology, immunoparasitology, 
microbial immunology, and serology. 
A student majoring in immunobiology will choose 
a major professor from the graduate faculty member-
ship of cooperating departments .and will develop 
a suitable program ·of study under the guidance 
of a committee nominated by the administrative 
department head, approved by the immunobiology 
advisory committee and appointed by the dean of 
the Graduate College. For administrative purposes 
the student will be assigned to the department of 
the major professor. 
Students desiring to do graduate work with a 
major in immunobiology should have a bachelor 's 
degree or equivalent in one of the areas related 
to the cooperating departments listed above and 
should qualify for admission to one of these depart-
ments. A strong background in biological sciences 
is desirable, including work in immunology, genetics, 
and biochemistry. Students who do not have these 
prerequisites should plan to complete them in addition 
to the regular course requirements for the advanced 
degree . 
Immunobiology majors should include in their 
program of study a core of courses chosen from 
those listed below and comprising the basic program 
in immunobiology. Formal courses in biochemistry 
and statistics are recommended. The following courses 
are also appropriate for inclusion in the program: 
Bact 509, 601, 615, 645, 660, 678; B & B 574, 
575; C Bio 527, 528; Gen 605, 615; Stat 411; 
VMPRM 526, 625; V Pa 653; Zool 529. 
Courses for Graduate Students, major or minor 
520. Serology. (VMPRM 520) See Veterinary Microbio-
logy. 
546. Immunogenetics. (Gen 546) See Genetics. 
575. Immunology. (Bact 575) See Bacteriology. 
Ga>. Molecular Genetics. (Gen 620) See Genetics. 
629. Medical Immunology. (VMPRM 629) See Veterinary 
Microbiology. 
675. Advanced Immunology. (Bact 675) See Bac-
teriology. 
690. Special Topics. Cr. arr. Offered on request with 
approval of advisory committee. Prerequisite: Twelve credits 
in immunobiology; permission of instructor. Experimental 




D. Immunologic Disease. 
E. Immunoparasitology. 
695. Seminar. (1-0) Cr. 1. F.S. Prerequisite: Permission 
of instructor. Kaeberle. 
Industrial Administration 
W .H. Thompson, Chairman of Department 
The Graduate Faculty 
Member: Thompson 
Associate Members: Baumel, Zober 
The department offers courses for minor graduate 
credit in industrial administration to students taking 
major work in other departments. 
Courses for Graduate Students, minor only 
425. Federal Income Tax. (3-0) Cr. 3. F.W.S.SS. Pre-
requisite: 371 or 384. Development of federal income tax 
legislation and its application to individual and corporate 
taxpayers. Federal gift and estate taxes. Emphasis on 
transaction planning by individuals for tax minimization. 
440. Industrial Purchasing. (3-0) Cr. 3. F. Prerequisite: 
340. The purchasing function, management, purchase of 
optimum quantity, standardization, quality control, store 
control, purchasing research, and computer applications. 
443. Marketing Management. (3-0) Cr. 3. F.W. Prereq-
uisite: 340. Marketing decisions with emphasis on pricing, 
advertising, personal selling, product development, and 
channels of distribution. Cases and computer game em-
ployed. 
444. Marketing Research. (4-0) Cr. 4. W.S. Prerequisite: 
443. Problem formation, research design, questionnaire 
construction, sampling and interviewing of consumers and 
businessmen. Marketing research techniques. 
454. Principles of Investments. ( 4-0) Cr. 4. F. W. SS. 
Prerequisite: 350. Mechanics of investment and secondary 
capital markets. Individual and institutional investment 
in limited-income securities common stocks. Also required 
is a dictated study of a business and the industry of which 
it is a part. 
463. Highway Transportation. (3-0) Cr. 3. F. W. Prereq-
uisite: 360. Analysis of resource allocation in the highway 
sector. Financing and development of highways. Managerial 
and economic aspects of motor transportation and its role 
in economic and social life. 
464. Business Logistics. (4-0) Cr. 4. F. W.S. Prerequisite: 
460. Management of flow of materials from the source 
of supply through processing to ultimate marketplace 
delivery. Design and application of methods for the solution 
of physical movement problems of business firms. Field 
trips. 
467. Public Utilities. (3-0) Cr. 3. F.S. Prerequisite: Econ 
242. Nature of the public utility concept. Theories of 
valuation and rate of return; plant operation and utiliza-
tion; capital structures. Division of regulatory control be-
tween state and national government. Private and public 
ownership of utilities in the United States. 
470. Sales Forecasting. (3-0) Cr. 3. W. Prerequisite: 
340 recommended, Stat 127. Time series, regression, ex-
ponential smoothing, cycle analysis, mathematical models, 
survey techniques, and nonmathematicalmethods;methods 
of calculating gross national product, including use of 
input-output tables. 
480. Cost Accounting. (4-0) Cr. 4. F.W.SS. Prerequisite: 
385, or 384, and permission of instructor. Product costing 
and control as they relate to job order, process, and 
standard-cost systems. Introduction to cost-volume-profit 
relationships, budgeting, and profit planning. Field trips. 
481. Advanced Cost Accounting. (3-0) Cr. 3. S. Pre-
requisite: 480. Further development of product costing and 
control procedures: cost reports as an aid in managerial 
decision making, capital budgeting, distribution costs, direct 
costing, responsibility accounting, profit centers, and trans-
fer pricing. Field trips. 
490. Special Problems. Cr. 1 to 3 each time taken. 
Prerequisite: Senior classification; permission of instructor. 
A Accounting. 
B. Finance. 
C. General Business. 
D. Marketing. 
E. Transportation. 




William D. Wolansky, Professor in Charge 
The Graduate Faculty 
Member: Wolansky 
Associate Members: Carver, Diedrick, Parks, Schwenk , 
Sherick , Wenig, Wiener 
Industrial education offers work for the degrees 
Master of Science, Master of Education, and Doctor 
of Philosophy with major in industrial education, 
and minor work for students taking major work 
in other departments. Within the industrial education 
major, a student may specialize in vocational-tech-
nical education or industrial arts. 
Prerequisite to major graduate work is preparation 
substantively equivalent to the completion of the 
undergraduate curriculum in industrial education and 
adequate proof that the student ranks above average 
in scholastic ability and promise of professional com-
petency . 
There is no language requirement for the degrees 
Master of Science or Master of Education. A sat-
isfactory reading knowledge of two languages selected 
from French, German, Russian, or Spanish is required 
of doctoral candidates. At the discretion of the 
student's graduate program committee, the foreign 
language requirement may be met by: (1 ) demon-
strating a satisfactory reading knowledge of two of 
the languages named; (2) demonstrating a signifi-
cantly higher degree of competence in one of the 
named languages; (3) substituting two years of under-
graduate study in the language with a B average 
for one of the above la~guages; or (4) substituting 
9 quarter credits of graduate work in addition to 
the minimum Ph.D. requirements in approved areas 
for one language or 18 credits for two languages. 
Students whose native language is not English may 
substitute competence in English for one of the 
languages. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
501. Wood and Construction Material (1-5) Cr. 3. F. 
Alt. SS., offered 1975. Prerequisite: 205. Principles ofsmall-
scale production of constructional materials including wood 
composites and laminates. 
510. Technique of Teaching Vocational and Technical 
Education. . (3-0) Cr. 3. F. W. S. Prerequisite: Educ 426. 
Teaching processes, methods of presentation and testing, 
lesson planning, and organization of instruction. 
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514. Foundations of Vocational and Technical Educa-
tion. ( 3-0) Cr. 3. F. W. S. Prerequisite: Psych 333. Sarchett. 
Development and philosophy of vocational-technical educa-
tion, federal and state legislation. State plans, divisions 
and types of programs. 
516. Trends in Vocational-Technical Education. (3-0) 
Cr. 3. SS. Prerequisite: Nine credits in industrial educa-
tion. Brief review of the develo?Uent of vocational and 
technical education. A study of the most recent trends 
in various types of schools offering vocational-technical 
education with respect to curriculum, qualifications and 
training of instructors, administration of program, require-
ments for program certification, and the develoP,ng ratio 
of technical, related, and general education within the 
curriculum. 
518. Problems in Industrial Education. (3-0) Cr. 3. SS. 
Prerequisite: 415. Initiating programs; program organiza-
tion and develo?Uent; purchasing materials, supP,ies, and 
equipment; facility planning and utilization; writing speci-
fications; program evaluation; and other related problems. 
519. Occupational Analysis and Course Construction. 
(3-0) Cr. 3. F.W.S. Prerequisite: 510. Course of study 
development based on occupational analysis. Compilation, 
arrangement, and limitations of instructional mat erials. 
524. Conference-Leading Techniques. (6-0) Cr. 3. SS. 
Prerequisite: 510. Study and practice of conference pro-
cedures and techniques as applied to teaching and ad-
visory committee functions. 
525. Coordination of Cooperative Education. (3-0) Cr. 3. 
SS. Prerequisite: 510. Principles of organization, coordina-
tion, and administration of cooperative education with 
business and industry to provide part-time on-the-job train-
ing for students. 
528. Public Relations for Industrial and Technical Ed-
ucation. (3-0) Cr. 3. SS. Prerequisite: 514. Identifying a 
plan of public relations for industrial and technical educa-
tion; analysis of publics that need to be reached; effect 
of human relations on public relations; criteria for evalua-
tion. 
554. Development of Industrial Education. (3-0) Cr. 3. 
SS. Prerequisite: 514. An evaluation. of educational and 
industrial thought. Historical and philosophical develop-
ment of industrial education to the present. Trends and 
implications. 
555. Administration and Supervision of Industrial Educa-
tion. (3-0) Cr. 3. SS. Prerequisite: 417. Carver. Administra-
tion, supervision, curriculum development, selectionofstaff, 
and public relations. Evaluating administrative and super-
visory efforts; program modification. Field trips to schools 
and industries. 
556. Current Issues and Modern Concepts in Industrial 
Education. (3-0) Cr. 3. Prerequisite: Fifteen credits in 
industrial education. A critical analysis of industrial ed-
ucation in the evolving role of education. Newer concepts 
of teaching laboratory work; impact of research and ex-
perimentation; implications for curriculum change and pro-
gram modernization. 
557. Organization and Management of the Industrial 
Education Laboratory. (3-0) Cr. 3. SS. Prerequisite: 410. 
Carver, Parks. Principles and practices involved in the 
P,anning, organization, and management of the school 
shop; responsibility of the school administrator and teacher; 
basic principles of planning; selection and purchase of 
machines, tools, eqUI?Uent, and materials; maintenance, 
storage, and control of machines, tools, and equipment; 
managing the shop for effective work. 
559. Processes and Systems in American Industry. 
(3-0) Cr. 3. S.SS. Prerequisite: Fifteen credits in industrial 
education. An exploratory study of modern manufacturing 
industries. Designed to prepare teachers to interpret in-
dustry through a better understanding of the facets; man-
agement, systems, controls, financing, and personnel 
76 The Graduate College 
570. Administration of Accident Prevention Programs. 
(3-0) Cr. 3. SS. Prerequisite: 316. Effective methods of 
developing the background and motivation essential to 
accident prevention at various educational levels. 
571. Seminar: Psychology of Safety. (2-0) Cr. 1. S. 
Prerequisite: Nine credits in psychology and education, 
permission of instructor. Schwenk. Review of literature 
in field of safety. Round-table discussions with state and 
national safety experts and public officials. 
590. Special Topics in Industrial Education. Cr. 1 to 
5. Prerequisite: Graduate classification in industrial ed-
ucation. 




E. Administration and Supervision 
F. Instructional Materials. 
G. History and Philosophy. 
J. Re search. 
K Laboratory Problems. 
L Technical Training. 
S. Safety Education 
T. Safety, Industrial Education 
593F. Workshop in Industrial Education. Cr. 1 to 5. 
SS. Prerequisite: Fifteen credits in industrial education 
Carver, Parks, Wolansky. 
Courses for Graduate Students, major or minor 
615. Seminar. Cr. 1 to 3. F.W.S.SS. Prerequisite: Per-
mission of instructor. 
652. Evaluation in Industrial Education. (3-0) Cr. 3. 
SS. Prerequisite: 491. Carver, Stephens. Developing basic 
concepts. Techniques for evaluating student personnel, 
facilities, programs, staff, and other educational resources. 
656. Instructional Materials for Industrial Education. 
(3-0) Cr. 3. SS. Prerequisite: Educ 305B and fifteen cred-
its in industrial education Carver, Parks. Examination 
of new equipment, materials, and techniques in using 
instructional materials in industrial education teaching. 
657. Curriculum Development in Industrial Education. 
(3-0) Cr. 3. SS. Prerequisite: Fifteen credits in industrial 
education Carver. Basic concepts, trends, practices, and 
factors influencing curriculum development; techniques, 
organization, and procedures; the course of study and its 
development in a given curriculum pattern 
699. Research. 
Industrial Engineering 
Joseph K . Walkup, Head of Department 
The Graduate Faculty 
Members: Cowles, David, Kleinschmidt, McRoberts, 
Montag, Gerald Smith, Walkup 
Associate Members: Even, Lamp, Meeks, Clifford Smith 
The department offers work for the degree Master 
of Engineering and Master of Science with majors 
in industrial engineering and in engineering valuation, 
and for the degree Doctor of Philosophy with major 
in engineering valuation, and minor work to stu-
dents taking work in other departments. The depart-
ment also participates in the interdepartmental pro-
gram in industrial relations. (See Industrial Relations.) 
Prerequisite to major graduate work is the com- · 
pletion of a curriculum substantially equivalent to 
that required of undergraduate students in engineering 
at this institution. 
Competence in a foreign language is required for 
the Master of Science and the Doctor of Philosophy 
degrees. (A score of 400 in the Educational Testing 
Service examination in French, German, Italian, 
Russian, or Spanish meets this requirement.) For 
the Master of Science degree the candidate's committee 
may recommend the substitution of an alternative 
tool of research for the language requirement. Nor-
mally, this will be six credits of mathematics, 
statistics, or computer science courses available for 
graduate credit, minor only. There is no foreign 
language requirement for the degree Master of 
Engineering. 
Courses for Graduate Students, minor only 
312, 313. Industrial Operations Research. ( 4-0) Cr. 4 
each. 312: F. W.; 313: W.S. Prerequisite: 312: Math ~5; 
313: 312, Stat 341. History and growth of operations 
research. The development of mathematical concepts 
and models concerned with engineering and management 
decisions. Single and multi-variate optimization models; 
e.g., linear programming, inventory theory, ~ame theory, 
network analysis theory, and other deterministic and sto-
chastic models. 
361. Quantitative Methods for Industrial Engineering. 
(3-0) Cr. 3. F. W.S. Prerequisite: 250 or 351; Stat 342. 
Adaptation and application of mathematical and statis-
tical techniques to the analysis of problems of an engineer-
ing nature. Interpretation of the problems in physical 
terms. 
404. Engineering Economy. (2-2 or 3-0) Cr. 3. F. W. S. 
Prerequisite: Econ 242, I Ad 371. Appication of funda-
mentals of economics to engineering alternatives in plan-
ning, developing, and managing industrial projects. 
407. Engineering Valuation. (3-0) Cr. 3. F.W.S. Pre-
requisite: Econ 241, 3 credits of accounting. Concepts of 
value, original cost, and reproduction cost, property re-
cords, methods of estimating depreciation for valuation 
and accounting; intangible values, cost values, earning 
values, rate base, and valuation for taxation, rates, fi-
nancing, insurance, and sales. 
416. Production Analysis. (3-0) Cr. 3. S. Prerequisite: 
313. Specialized mathematical techniques applied to in-
dustrial production management. 
421. Safety Engineering. (3-0 or 3-3) Cr. 3 or 4. F.S. 
Prerequisite: 250 or 351. Principles of accident prevention 
in industry; training for and selling safety. Safe machine 
design and guarding. Industrial compensation and safety 
legislation 
423. Job Compensation. (2-3) Cr. 3. F. Prerequisite: 
250 or 351. Study of the principal pressures and their 
influence on forms and levels of job compensation 
424, 425. Human Resource Management I, IL Cr. 3 
each. 424: (3-0) F.W.; 425: (2-2) W.S. Prerequisite: 424: 
250 or 351, Psych 101. 425: 424. Employer-employee 
problems and approaches to their solution utilizing be-
havioral science concepts. Emphasizes the organization, 
motivation, and management of human resources, and 
principles and techniques of selection and placement, per-
sonal develo?Dent and evaluation, and wage and salary 
administration 
426. Organization Development. (2-2) Cr. 3. S. Pre-
requisite: 425. Advanced study of current organization 
development techniques with emphasis on the effective 
utilization of human resources. Group dynamics, employee 
training and developnent, and personnel evaluation and 
emphasis. 
441. Industrial Engineering Design L ( 3-4) Cr. 5. F. W. 
Prerequisite: 273, 3f2, 404. Operations, machines, and 
irocesses required for typical manufacturing problems; 
selection, specification, and layout of equipment and plant 
facilities, balancing schedules, budget preparation. 
442. Industrial Engineering Design II, (3-4) Cr. 5. W.S. 
Prerequisite: 313, 441. The development of organization 
charts and standard crews; the determination and the 
design of records of performance to be used in the ad-
ministrative control of a typical manufacturing enterprise. 
443. Industrial Engineering Design IIL (2-2) Cr. 3. S. 
Prerequisite: Credit or classification in 442. The develop-
ment and application of inventory records, load charts, 
production orders, schedules, production reports, progress 
reports and control reports to a manufacturing problem in 
such a manner as to keep a continuous comparison be-
tween planned and actual results. 
448. Industrial Dynamics. (2-2) Cr. 3. Prerequisite: 
351, 404. Information-feedback characteristics of indus-
trial systems; interaction of organization structure, pol-
icies, and time delays in the success of an enterprise; 
relationships between flow of information, money, mate-
rials, orders, personnel, and capital equipnent in an or-
ganization or industry. Model building and computer simu-
lation are utilized 
461. Industrial Decision Theory. (3-0) Cr. 3. F. Pre-
requisite: 304, 361. Decisions under risk and uncertainty, 
Bayesian decision techniques, and nonlinear utility func-
tions are considered in developng mathematical models 
of problems in the areas of inventory policy, bidding policy, 
and purchasing policy. 
462. Engineering Inspection. (3-0) Cr. 3. S. Prereq-
uisite: 250 or 351; Stat 105. Inspection of department 
functions and organization, quality-eontrol procedures, ac-
ceptance sampling, and cost studies. 
475. Motion and Time Study. (2-3) Cr. 3. W.S. Pre-
requisite: 351. Principes and methods of motion and time 
study as empoyed in industrial operations. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
504. Advanced Engineering Economy. Cr. 3 to 5. F. W. S. 
Prerequisite: 404. Advanced engineering economic anal-
ysis; engineering, financial and intangible factors influencing 
management decision for expenditure of funds. ApJiica-
tions of capital recovery and physical plant replacement 
theories. 
505. Captal Expenditure Programming. (3-0) Cr. 3. F. 
Prerequisite: 504. Determination of capital expenditure 
policy and budget. Factors influencing the priority queue 
(urgency) and the optimum-rationed level of expenditures. 
Project request, consideration, revision, screening, rejec-
tion, postponement, approval, subsequent verification, and 
feedback processes. Planning and control of the capital 
expenditure budget and sources of funds. 
506. Engineering Aspects of Public Utility Administra-
tion. Cr. 2 to 5 each time elected F. Prerequisite: 404, 
407. Engineering problems arising from the regulation of 
service and rates, the taxation, and the operation of public 
utilities. 
507. Deireciation Estimates. (3-0) Cr: 3. W.S. Prereq-
uisite: 407. Collection and analysis of retirement data 
Techniques required for the construction of survivor, prob-
able life, condition per cent, and accrued depreciation 
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curves for property groups. Analysis of the effect of 
growing, declining, and stable properties on depreciation 
estimates. 
509. Engineering Valuation Practice. (2-3) Cr. 3. F.S. 
Prerequisite: 407. Application of principles of engineering 
valuation, including field work, preparation and pricing of 
inventories, valuations for utility rates, security regula-
tions, condemnations, sales, estate settlements, ancf de-
termining fixed capital costs. 
511. Operations-Research Concepts. (4-0) Cr. 4. F. Pre-
requisite: 304, Math 213, Stat 341. Theory ~d dev~lop­
ment of operations-research concepts and techmquesw1thm 
industrial contexts. Includes linear programming, dynamic 
programming, queueing theory, and simulation. 
512. Queueing Theory and Applications. (3-0) Cr. 3. 
Alt. W. offered 1975. Prerequisite: 511. Developnent and 
use of 'mathematical models for the analysis of queueing 
systems as applied primarily to industrial situations. Steady 
state as well as transient systems are considered 
515. Management Science L (3-0) Cr. 3. Alt. W. , offered 
1975. Prerequisite: 313. Developnent of scientific models 
and analogies apJiicable to engineering management? in-
vestigation of existing mathematical methods; operations 
research. 
516. Management Science IL (3-0) Cr. 3. Alt. S., of-
fered 1975. Prerequisite: 515. Case studies and indus-
trial problems. New methods and theories in management 
science, and operations research. 
518. Digital Simulation Techniques. (3-0) Cr. 3. Alt. F., 
offered 1974. Prerequisite: 511, Stat 448. Analysis oflarge 
scale mathematically indeterminate management systems 
by digital computer simulation. Use of Monte Carlo tech-
niques in the simulation, simulation-<>riented computer_!an-
guages, consideration of how long a simulation experiment 
must be run for valid results, how the experimental design 
of the simulation model to investigate effects of multiple 
variables are included. Ability to use the General Purpose 
System Simulation language (GPSS) is developed 
522. Engineering Aspects of Wage Determination. (2-3or 
6) Cr. 3 or 4. S. Prerequisite: 423. Critical survey of wage 
programs founded on job evaluation; merit rating, wage 
incentives, basic hourly wage curve, salary classifications, 
and administrative programs. 
527. Dynamics of Industrial Organizations. (2-2) Cr. 3. 
W. Prerequisite: 425. An advanced study of relevant and 
current behavioral science research offering insight and 
understanding regarding the behavior of industrial organi-
zations. Consideration will be given to applying this know-
ledge and information to the development of vibrant, vi-
able, and socially effective work organizations. 
531. Industrial Statistics: Process Control (Stat 531) 
See Statistics. 
533. Industrial Statistics: Reliability. (Stat 533) See 
Statistics. 
539. Operations Research. (Stat 539) See Statistics. 
540. Operations Research Methods and Economic Anal-
ysis. (Stat 540) See Statistics. 
545. Advanced Industrial Engineering Design. Cr. 3 to 
5 each time elected F. W. S. Prerequisite: 441. Hanning 
and controlling the manufacturing plant. Theory of facil-
ities selection and layout; balancing operations and sched-
ules; design of the manufacturing plant; structure of the 
organization and system. Control techniques, budgets, and 
realization comparison. 
551. Industrial Engineering Concepts. Cr. 3 to 5. F. 
Prerequisite: 250 or 351; 480, Econ 242. Developnent 
in depth of theoretical and practical concepts of current 
industrial engineering practice. 
552. Industrial Organization Theory. (3-0) Cr. 3. S. 
Prerequisite: 551. Examination of theories of organization 
with the purpose of explaining, iredieting, and influencing 
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organization behavior. Requirements for design and control 
of industrial organizations and their components. 
571. Theory and Principles of Work-Time Relationships. 
(2-3 or 3-6) Cr. 3 or 5. S. Prerequisite: 441. Evaluation of 
time-study systems using predetermined elemental time 
standards; comparison with stop-watch time study. Ap-
P.ications to industrial situation. Analysis of current lit-
erature. 
581. Legal Aspects of Engineering Administration. (3-0) 
Cr. 3. F. Prerequisite: 250 or 351, and 480 or I Ad 365A 
Engineering management contacts with public administra-
tors and administrative law. 
582. Taxation Aspects of Engineering Administration. 
(3-0) Cr. 3. W. Prerequisite: 581, I Ad 371. Concepts of 
advalorem, income, and excise taxes and their effects 
on industrial operations and policy making. 
583. Patent Aspects of Engineering Administration. (3-0) 
Cr. 3. S. Prerequisite: 480 or I Ad 365A desirable. Man-
agement problems concerning patents, trademarks, fran-
chises, copyrights, and royalties. 
590. Special Topics. Cr. 1 to 5 each time elected 
A Management problems in engineering valuation and 
depreciation. 
B. Management problems in personnel 
C. Management problems in industrial engineering. 
D. Management problems in regulated industries. 
Courses for Graduate Students, major or minor 
008. Depreciation Accountancy. Cr. 2 to 6 each time 
elected F.S. Prerequisite: 507. Unit and group methods 
of accounting for depreciation; reserve requirements; ad-
justment of depreciation rates and reserves; classification 
of accounts, property accounting methods. Income tax 
regulations. 
624. Factory Personnel Cr. 3 to 5. F. W. S. Prerequisite: 
425, 551. Employment departments; time and age prob-
lems; shop committees; housing conditions, and industrial 
relations. 
681. Court and Commission Practice. Cr. 2 to 6 each 
time elected W.S. Prerequisite: 681A: 581, 608; 681B: 
581. 
A Utility rates, property valuation, and depreciation. 
B. Legal relations in industry. 
690. Seminar. Cr. R; F. W. S. 
699. Research. Cr. 1 to 5. 
A Industrial Engineering Research. 
B. Engineering Valuation Research. 
Industrial Relations 
(Interdepartmental Program) 
Harold W. Davey, Chairman of Advisory Committee 
Advisory Committee: Rita Braito, Terry L. Dickinson, 
Gerald L. Dorfman, Willis ]. Goudy, Robert 0. 
Richards, Jr., Clifford E. Smith 
Work is offered for the degree Master of Science 
with major in industrial relations. This is a multi-
disciplinary degree offered under a cooperative ar-
rangement by the departments of Economics, In-
dustrial Engineering, Political Science, Psychology, 
and Sociology. 
Graduate students in industrial relations usually 
receive their undergraduate background in economics, 
industrial (business) administration, industrial engi-
neering, political science, psychology, or sociology. 
Admission is not restricted to students from these 
majors, however. Students entering industrial relations 
should have ideally a broad background in the social 
sciences. 
The program in industrial relations is regarded 
as education for both professional practice and 
scientific inquiry. Through the Industrial Relations 
Center and its interdisciplinary faculty, facilities and 
opportunity exist for research of both a fundamental 
and applied nature on a variety of problems con-
cerned with the world of people at work. 
A . student majoring in industrial relations will 
choose a major professor from the graduate faculty 
of the cooperating departments, who ordinarily will 
be a member of the industrial relations advisory 
committee. The student's program of study will be 
developed with the guidance of an advisory committee 
nominated by the major professor, approved by the 
industrial relations advisory committee and appointed 
by the dean of the Graduate College. The program 
of study will include course work from three of the 
disciplines represented m the industrial relations 
program. 
Each student will select two of the five cooperating 
disciplines (economics, industrial engineering, political 
science, psychology, and sociology) as a major field. 
Approximately two-thirds of the student's program 
(including thesis) will comprise the major field. The 
remainder of the program will include Statistics 
401 and other elective courses. Statistics 402 is 
strongly recommended. 
Normally , candidates for the degree Master of 
Science are required to complete satisfactorily 45 
credits of acceptable graduate work including prep-
aration of a thesis. With the approval of the stu-
dent 's advisory committee, however, candidates may 
fulfill requirements by completing satisfactorily 54 
credits of course work, in which case preparation 
of a thesis and Statistics 401 are not required. Under 
this degree program a student will select courses 
from four of the five cooperating departments. Sat-
isfactory completion of a comprehensive examination 
is required . 
A foreign language is not required . 
The verbal and quantitative aptitude tests of 
the Graduate Record Examination are recommended 
for all applicants to the industrial relations program. 
Courses appropriate for the Master of Science 
degree are determined by the student's advisory 
committee. Recommended courses for graduate stu-
dents majoring or minoring in industrial relations 
include: Econ 445, 5~, 591, 592, 595; Psych 440, 
450 , 451, 522, 523, 550, 551, 580, 581; Soc 401, 
410, 480, 566, 600, 601, 698A, 698D; I E 424, 
425, 426, 448, 475, 480, 522, 571, 581, 590, 624; 
Pol S 420, 421, 422, 520. See departmental listings 
for course descriptions and credits. 
Institution Management 
Marjorie M . McKinley , Head of Department 
The Graduate Faculty 
Members: Augustine , McKinley, Montag 
The department offers work for the degree Master 
of Science with major in institution management and 
minor work to students taking major work in other 
departments. 
Work may be taken for the degree Doctor of 
Philosophy as a joint major with departments offering 
work for this degree in home economics, engineering, 
economics, or other related areas. 
The usual prerequisite to major graduate work 
is the completion of 10 quarter credits in institution 
management and six in food and nutrition, and 
fundamental preparation in accounting, chemistry , 
and bacteriology. The exact requirements will depend 
upon the field of work the student expects to pursue. 
There is no foreign language requirement for the 
degree Master of Science. A foreign language is not 
required for the degree Doctor of Philosophy unless 
skill in a particular foreign language is needed in 
an individual program of study. 
Courses for Graduate Students, minor only 
450. Hotel and Restaurant Accounting. (3-0) Cr. 3. 
Alt. S., offered 1974. Prerequisite: 487, I Ad 384. Account-
ing procedures, applicable to hotels and restaurants. Uni-
form systems of accounts for hotels and restaurants. 
400. Legal Aspects of Hotel and Restaurant Manage-
ment. (3-0) Cr. 3. Alt. S., offered 1975. Prerequisite: 487, 
I Ad 365D. Laws relating to the ownership and operation 
of hotels, restaurants, and similar institutions. The respon-
sibility of management and employees to guests and the 
public. 
470. Quantity Food Production and Service Methods. 
Cr. arr. SSI. or SSII. Prerequisite: A college course in 
principles of food preparation. Method.s of producing food 
in quantity using institution equipment. Interpretation for 
teaching nonsupervisory food service workers. Designed 
to contribute to preparation of teachers of vocational food 
service courses. Not accepted in lieu of I Mgt 380 for 
Iowa State institution management and food and nutrition 
majors. 
484. Purchasing and Inventory Management. (3-3) Cr. 4. 
F.W. Prerequisite: 380 or F & N 303. Principles of buying 
food and inventory management for various types of quan-
tity food service. Emphasis on specifications and various 
factors affecting quality. Field trips required 
485. Layout and Equipment. (3-3) Cr. 4. S. SS. Prereq-
uisite: Credit or classification in 380. Food facilities plan-
ning and design; selection of equipment with emphasis on 
materials, construction, and specifications. Field trips re-
quired 
487. Organization and Management. (3-0) Cr. 3. W.SS. 
Prerequisite: 380. Functions of management; procedures 
and controls ap?lcable to food service and housing or-
ganizations; emphasis on financial management including 
control of food, labor, and other variable costs. 
488. Personnel Management in Institutions. (3-0) Cr. 3. 
F. S. Prerequisite: 487. Principes of management and per-
sonnel organization as applied to food and housing or-
ganizations. Principles and practices related to personnel 
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recruitment, selection, training, employee-empoyer rela-
tions, and wage administration. Union and government 
considerations. 
489. House Administration. (2-3) Cr. 3. W. Prerequisite: 
485, senior classification. Mana$ement considerations of 
residence and housekeeping functions in institutions. Se-
lection and maintenance of institutional furnishings and 
materials, equipment, and supplies. Field trips required 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
500 Short Course. Cr. arr. 
580. Quantity Food Development. (1-6) Cr. 3. S. Pre-
requisite: 380, F & N 411, permission of department 
head Experimental approach to methods in quantity food 
production as related to time factor, institution equip-
ment, and proportions of ingredients. 
585. Catering. (2-6) Cr. 4. F. W. Alt. SSI. Prerequisite: 
380, senior classification. Management, preparation, and 
presentation of special food service functions. Appreciation 
of historical and cultural background of U.S. regional and 
foreign foods. Creative experiences with gourmet-type foods. 
Advance reservation with department head required 
590. Special Topics and Workshops. Cr. arr. Prereq-
uisite: Permission of department head 
A Food Service Management. 
B. Housing Service Management. 
C. General. 
Courses for Graduate Students, major or minor 
001. Decision Optimization in Institution Management L 
(3-1) Cr. 4. W. Prerequisite: Nine quarter credits in in-
stitution management including I Mgt 487, permission of 
department head. Montag. Linear programming method 
of optimizing computer-planned menus. Quantitative in-
ventory management. Computer processing of quantity 
food-related data through on-line communication. 
002. Decision Optimization in Institution Management 
IL (3-0) Cr. 3. S. Prerequisite: Nine quarter credits in 
institution management including I Mgt 487, permission 
of department head Montag. Use of selected quantitative 
methods of operations research and engineering economy 
to optimize decisions in institution food and housing ser-
vice systems. 
604. Seminar. Cr. arr. F. W.S. McKinley. 
008. Administration Problems. (1-6) Cr. arr. F. W.S. 
Prerequisite: 487. McKinley. Consideration of advanced 
administrative problems. Case studies in food service and 
housing departments of Iowa State University, Memorial 
Union, and other institutions. 
699. Research. 
Journalism and Mass 
Communication 
] ames W. Schwartz, Head of Department 
The Graduate Faculty 
Members: Hamilton, Hvistendahl, Schwartz, Shelley 
Associate Members: Crom, Fox, Kern, Pollard, Yar-
brough 
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The department offers work for the degree of 
Master of Science with major in journalism and 
mass communication, and minor work to students 
taking major work in other departments. 
For major work, a student must have a bachelor's 
degree in journalism or in a subject matter area 
which he wishes to combine professionally with ad-
vanced training in journalism and mass communication. 
There is no foreign language requirement for the 
degree Master of Science. 
Courses for Graduate Students, minor only 
415. Public Opinion and Mass Communication. (3-0) 
Cr. 3. S. Prerequisite: Nine credits in social science. Major 
fac~ors influenc.ing public opinion; mass media effects; mea-
suring, evaluating, and reporting public opinion. 
417. Pictorial Communication. (3-0) Cr. 3. F. W. S. Pre-
requisite.: Permission of instr~ctor. A study of how pictures 
comz:n!-lmcate by means of subject matter, symbolism, plastic 
qualities and other elements. 
425. .I~pact of Communication Technology on People 
and Societies. (3-0) Cr. 3. S. Prerequisite: Permission of 
instructor. Seminar to study present and potential effects 
on. p~ople, institutions, and societies of increasingly so-
phisticated modes of mass communication; television 
computer~ed publications, rocket transportation, facsimile: 
radar, microwave, lasers, masers, satellites, etc. Focus 
on how these may affect men's abilities to solve their 
daily problems, determine their and their countries' des-
tinies, and understand themselves and their fellow men. 
430. Law of Communications. (3-0) Cr. 3. F.W.S. Pre-
requisite: Permission of instructor. Libel, slander, obscenity , 
contempt, lottery, copyright; postal laws; the Federal Com-
mu!'lications Act; laws affecting advertising, legal publi-
cation, and other business activities of the press. 
431. Background of American Journalism (3-0) Cr. 3. 
F. W. S. Prerequisite: Permission of instructor. An investiga-
tion and evaluation of the historical, social and political 
factors, including legends, traditions and philosophies, which 
have shaped and continue to influence the American press. 
440. International Communication and the Foreign Press. 
(3-0) Cr. 3. F. Prerequisite: Nine credits in social science. 
Study of world news communication systems, news-gathering 
agencies, the role of foreign correspondents, and the 
factors determining the flow of world news. Comparative 
analysis of mass media systems in developing countries. 
450. Institutional Public Relations. (4-0) Cr. 4. W.S.SSI. 
Prerequisite: Nine credits in social science. Principles of 
public relations and its practice in industry, agriculture , 
education, social welfare, government, and the military 
services; relation of the mass media to public relations 
practice. 
462. Press Freedom, Responsibility, and Ethics. (3-0) 
Cr. 3. F. W.SSII. Prerequisite: Nine credits in social science. 
Philosophies on which the concept of freedom of communi-
cation in America is based; theory of responsibility as-
sumed by mass communication media as related to free-
dom and other privileges; ethical problems faced by users 
of printed and electronic media 
463. Research Methods and Journalism. (3-0) Cr. 3. F. 
Prerequisite: Nine credits in journalism. Investigation of 
the scientific process in the context of reporting and inter-
preting research results for professional and lay publics. 
464_ Journalism and Literature. (3-0) Cr. 3. W.S. Pre-
requisite: Permission of instructor. A scrutiny of writing 
as art as practiced by such eminent journalists as Twain, 
Hemingway, Crane, Dreiser, Whitman, Mencken; and an 
inquiry into the problems of the "New Journalism" as 
practiced by contemporary journalists. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
501. Theories of Mass Communication. (4-0) Cr. 4. F. 
Prerequisite: Permission of instructor. Nature of science 
and the research process. Relationship of theory, hypo-
theses, and measurement models. Communication research 
techniques and study analysis. 
502. Mass Communication Research. (4-0) Cr. 4. W. 
Prerequisite: 501. Examination of major areas of research 
activity and theoretic development related to the organi-
zation, functions, and effects of mass communication. 
515. Strategies of Communication and Persuasion. (3-0) 
Cr. 3. S.SSI. Prerequisite: Permission of instructor. The 
process of developing professional communication and per-
suasion strategies, with emphasis on problem definition, 
behavioral specification of objectives, situation analysis, 
strategy formulation and justification through application 
of communication theories and research results. 
526. Journalistic Practice for Scholar and Scientist. 
(1-4) Cr. 3. F. Prerequisite: Permission of instructor. Re-
porting, writing and editing for the mass media, with 
special attention to problems of the scholar and scien-
tist who use the media 
527, 528. Specialized Reporting. (1-4) Cr. 3. 527: W.; 
528: S. Prerequisite: 527: 526; 528: 527. Reporting, writing 
and editing for the communicator who mediates between 
scholar, scientist and various publics. 
530. The Press and Society: Interrelationships. (4-0) 
Cr. 4. F. Prerequisite: Permission of instructor. The press 
and its functions in a democratic society; conflicts between 
the press and social institutions; legal, social, and polit-
ical controls of the press; solutions to conflicts. 
545. Mass Communication in Developing Nations. (3-0) 
Cr. 3. W. Prerequisite: Permission of instructor. Evaluation 
and comparison of traditional and transitional systems of 
communication; study of the role of communications in 
societal growth; development, structure, and functions of 
systems in Africa, Asia, and Latin America. 
590. Special Problem& Cr. arr. Prerequisite: Permission 
of instructor. 
A Broadcasting. 
B. Visual/ HctoriaL 
C. Advertising. 




1 Audiences and Effects. 
J. Professional Media Work. 
K Technology. 
L. Agricultural Journalism 
M Journalism Education. 
N. Home Economics Journalism. 
0. Public Relations. 
Courses for Graduate Students, major or minor 
650. Seminars in Journalism Communication. Cr. 3 
each. Offered as demand warrants from following topic 
list. 
A Broadcasting. 
B. Visual/ Pictorial 
C. Television: Responsibility and Performance. 
D. Media Management. 
E. Communications Law. 
F. Communications History. 
G. International Communications. 
H. Society and Mass Communication. 
1 Audiences and Effects. 
L. Agricultural Journalism.. 
M Teaching Journalism and Mass Communication. 
699. Research. 
Landscape Architecture 
Thomas A. Barton, Head of Department 
The Graduate Faculty 
Member: Barton 
Associate M embers: Dyas , Lane 
The department offers work for the degree Master 
of Landscape Architecture with major in landscape 
architecture. Minor work is offered to students taking 
major work in other departments. 
The degree Master of Landscape Architecture 
is granted upon the completion of two years of 
graduate study with a minimum of ro credits in 
residence at Iowa State University. 
Satisfactory completion of L A 500, 514, 515, 
516, or their equivalents, and the acceptance of 
a thesis or a terminal project are required for the 
M . L.A. degree. 
Students desiring to major in landscape archi-
tecture should present credits substantially equiv-
alen t to those secured by undergraduate students 
in the curriculum in landscape architecture at this 
ins ti tu tion. 
- - The department also participates in the inter-
departmental program in housing. (See Housing. ) 
There is no uniform foreign language require-
ment for the degree Master of Landscape Archi-
tecture. However, a satisfactory reading knowledge 
of German, French, Russian , or Spanish will be 
required when specifically recommended by the stu-
dent ' s advisory committee. 
Courses for Graduate Students, minor only 
404. Out.door Recreation in the United States. (3-0) 
Cr. 3. W. Survey of historical aspects, current problems, 
and future trends; influence of natural resources. Introduc-
tion to planning and selection of sites for recreation use. 
411. Land Analysis. (2-9) Cr. 5. F.S. Prerequisite: Ju-
nior classification. Analysis of the physical and biological 
processes of land. Investigations are made of limiting 
factors and opportunities as these are employed in plan-
ning and design for human use. Instruction includes visit-
ing professors from allied fields. · 
412. Landscape Evaluation. (1-12) Cr. 5. S. Prereq-
uisite: 411. Interpretation and communication of land-
scape qualities; sketching, photography; graphic and oral 
presentation. Field trips. 
413. Advanced Landscape Design. ( 1-12) Cr. 5. S. Pre-
requisite: 334, 352. Depth study of a comprehensive land-
scape architectural problem situated within an existing 
environment. Research, preliminary studies, conferences, 
and presentation of recommendations. Field trips. 
4!.ll. Land Impact. (2-9) Cr. 5. W. Prerequisite: 411. 
The environmental impact of designed actions on the nat-
ural systems; define actions which could minimize the 
impacts and suggest alternative design solutions to the 
proposed actions. 
436. Advanced Planting Design. (2-9) Cr. 5. W. Pre-
requisite: 334. Advanced study of planting design. 
445. Hanning Recreation Systems. (3-0) Cr. 3. S. Pre-
requisite : 404. Survey of techniques for planning recreation 
systems at city, county, state, regional , and national lev-
els; criteria for determining location of recreation sites 
and their distribution. 
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Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
500. Seminar. (1-0) Cr. 1. F.W.S. 
514, 515, 516. Landscape Architecture-Design. (0-9) 
Cr. 3 each. F. W. S. Prerequisite: 411. Programming, anal-
ysis, synthesis, and presentation phases in urban design, 
regional design, and recreational design and planning. 
An ex~oratory study of innovations in policy and design 
methods preliminary to preparation of a thesis or a ter-
minal project. 
517. Terminal Project. Cr. arr. F. W.S. Comprehensive 
study and original developnent of a project selected by 
the student and approved by the department. The com-
pleted project must be submitted to and approved by a 
graduate college faculty committee as evidence of mastery 
of the principle8 of landscape architecture. 
590. Special Topcs. Cr. 2 to 5 each time elected. Pre-
requisite: Permission of instructor. 
A Landscape Design. 
B. Ranting Design. 
C. Details of Construction. 
D. History. 
E. Resource Analysis. 
F. Urban Design. 
Courses for Graduate Students, major or minor 
699. Re search. 
Mathematics 
Wilfred E . Barnes , Head of Department 
The Graduate Faculty 
Members: Abian, Arnold, Carlson, Colwell, Cornette , 
Dickson , Dyer, Fink, Gregorac , H inrichsen , Isaacson , 
Keller , Lambert , Mathews , Miller , Sanderson , Seifert , 
Anne Steiner, Eugene Steiner , V inograde , Wright 
Associate Members: Arganbright , Cain , Dahiya , Heimes , 
Hentzel, Homer, Kegley, Kreider , Lindahl , Luecke , 
M eany, Peake, Peglar , Pigozzi , Rudolph , Silverston, 
Sprague, Strawn , Tandra 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with majors 
in mathematics and in applied mathematics , and 
minor work to students taking major work in other 
departments. 
Students desiring to do graduate work with a 
major in this department should present at least 
18 quarter credits of work in mathematics beyond 
calculus. It is desirable that this should include 
advanced calculus and abstract algebra. 
The M . S. degree in this department may be 
taken either with or without thesis. Candidates for 
the M . S. and Ph.D. degrees must pass a written 
comprehensive examination covering basic graduate 
work. There is no foreign language requirement 
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for the M. S. degree. Ability to use two foreign 
languages (normally chosen from French, German, 
and Russian) as effective research tools in the stu-
dent ' s area of specialization is required for the Ph.D. 
Master of Science candidates must have one 
year and Doctor of Philosophy candidates must 
have two years of supervised teaching experience. 
These minima are subject to increase in individual 
cases upon recommendation of the student ' s com-
mittee and approval of the department head. 
Courses for Graduate Students, minor only 
301, 302, 303. Introduction to Abstract Algebra. (3-0) 
Cr. 3 each. 301 : F.W.SS.; 302: W.S.SS.; 303: F.S. Prereq-
uisite: 301 : One year of calculus; 302: 301 ; 303: 302. 
Certain algebra structures and their transformations , in-
cluding groups , rings, and vector spaces. 
307. Theory of Matrices. (3-0) Cr. 3. F. S. SS. Prereq-
uisite: 223 or 233. Matrices and quadratic forms in the 
real and complex number fields. 
308. Applications of Linear Algebra. (3-0) Cr. 3. S. 
Prerequisite: 205 or 303 or 307. Linear programming; 
applications of canonical matrices. 
321, 322. Introduction to Applied Mathematics I, IL 
(3-0) Cr. 3 each. F.W.S. SS. Prerequisite: 213. 321: Systems 
of linear differential equations, mechanical-electrical cir-
cuits. Laplace transform 322: Fourier series, partial dif-
ferential equations, Bessel and Legendre functions. 
330. Topcs in Euclidean Geometry. (3-0) Cr. 3. S.SS. 
Prerequisite: One year of calculus. Concepts and properties 
of Euclidean geometric systems. 
331, 332, 333. Topology. (3-0) Cr. 3 each. Yr. Prereq-
uisite: 331: one year of calculus; 332: 331; 333: 332. Topo-
logical properties of finite dimensional Euclidean space. 
Metric spaces and continuous transformations. Abstract 
spaces, continua , convergence , and fixed-point theory. 
406. Introduction to Numerical Techniques for Com-
puters. (Com S 406) (3-2) Cr. 3. F.W.S. Prerequisite: 
223 or 233, Com S 201. Findin~ roots of equations and 
solving systems of linear equations. Iterative methods; 
programming these methods for computer solution 
407, 408. Numerical Analysis I, IL (Com S 407, 408) 
(3-0) Cr. 3each. 407:W.;408:S. Prerequisite: 213, Com S 
~ 1. Interpolation, differences, numerical integration and 
numerical solution of ordinary differential equations. Com-
puter solutions emphasized. 
409, 410, 411. Multivariable Calculus and Compex 
Variables. (3-0) Cr. 3 each. 409: F.W.SS.; 410: W.S.SS.; 
411 : F.S. Prerequisite: 409: 213; 410: 409; 411 : 410 or 
415. Certain frequently applied mathematical concepts 
presented with enough theory to promote understanding 
of applications. 40 9, 410: Calculus of functions of several 
variables, including vector calculus, line, surface and mul-
tiple integrals. 411: Functions of a complex variable, in-
cluding differentiation, integration and series expansions, 
residues and applications to evaluation of integrals, con-
formal map}'.i.ng. 
414, 415, 416. Advanced Calculus. (3-0) Cr. 3 each. 
Yr. Prerequisite: 213. 414: Normed linear spaces, complete-
ness, limits, iteration of limits, differentiation of vector 
functions. 415: Integration on the line, multiple integrals, 
Green's theorem 416: Topics include manifolds, summability 
theory, integration theory, approximation theory, function 
algebras, Fourier analysis, fixed-point theorem 
421. Mathematical Logic. (3-0) Cr. 3. F.S. Prerequisite: 
301 or Phil 370. Validity, provability, consistency, com-
pleteness, definability, and decision problems for proposi-
tional calculus, predicate calculus, and generalized mathe-
matical theories. 
436, 437. ProJective Geometry. (3-0) Cr. 3 each. 436: 
W.; 437: S. Prerequisite: 301. Projective properties studied 
by synthetic and analytic methods. 
450. Number Theory. (3-0) Cr. 3. S. Prerequisite: 301. 
Properties of the integers. Diophantine equations, prime 
number distribution and representation problems. 
489. History of Mathematics. (3-0) Cr. 3. F. Prerequi-
site: 223 or 233, junior classification. Sources and growth 
of mathematical knowledge, contributions of outstanding 
mathematicians. Offered on satisfactory-fail basis only. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
504, 505, 506. Abstract Algebra. (3-0) Cr. 3 each. Yr. 
SS. Prerequisite: 302. Algebraic systems and their mor-
phisms including groups, rings, fields, modules, and cate-
gories. 
507, 508. Numerical Solution or Ordinary Differential 
Equations. (Com S 507 , 508) (3-0) Cr. 3 each. 507: F.; 
508: W. Prerequisite: 408 or 410 or 415. One-step methods 
for initial-value problems , one-step methods for systems, 
multi-step methods , boundary-value problems. Examples 
using University computers. 
509. Computational Methods of Linear Algebra. (Com S 
509) Cr. 3. S. Prerequisite: 303 or 307. Numerical methods 
involved in the solution of linear systems, matrix inversion, 
eigen-value problems (symmetric and nonsymmetric); com-
Jietion method, ill-<:onditioned matrices; linear inequalities. 
Exam?es using University computers. 
511, 512, 513. Functions of a Single Complex Variable. 
(3-0) Cr. 3 each. Yr. SS. Prerequisite: 410 or 415. Topo-
logical concepts for extended complex plane, analytic fuilc-
tions, conformal mappings, integration, power series, 
Laurent series. Cauchy residue theorem, evaluation of 
real integrals, harmonic functions, analytic continuation 
514, 515, 516. Real Analysis. (3-0) Cr. 3 each. Yr. SS. 
Prerequisite: 415. Basic concepts of topological spaces, 
function spaces, measure and integration. 
521 , 522, 523. Applied Mathematics. (3-0) Cr. 3 each. 
Yr. SS. Prerequisite: 322, 411. Linear partial differential 
equat ions, boundary value problems, maximum principles, 
Green's functions, separation of variables, Sturm-Liouville 
problems , integral transforms. 
524, 525. Theory of Automata. (Com S 524, 525) (3-0) 
Cr. 3 each. 524: W.; 525: S. Prerequisite: 421. Various 
notions and formalizations of computability and their com-
parison Turing machines, Markov algorithms, recursive 
functions, unsolvability results, finite automata, sequential 
machines, synthesis and decomposition of abstract ma-
chines. 
528, 529. Special Functions. (3-0) Cr. 3 each. 528: F.; 
529: W. Prerequisite: 411. Infinite products, asymptotic 
series, Gamma and Beta functions, hypergeometric func-
tions, generalized and confluent hyper~eometric functions, 
Bessel and Legendre functions, generating functions, ortho-
gonal polynomials, elliptic functions. 
531, 532, 533. Introduction to Functional Analysis. 
(3-0) Cr. 3 each. Yr. Prerequisite: Permission of instructor. 
Fundamental theory of normed linear spaces and algebras 
emphasizing aspects which provide a fr~ework for study 
of boundary-value problems, eigen-value problems, harmon-
ic analysis and analytic function theory. Hahn-Banach the-
orem, Banach-Steinhaus theorem, Gelfand representation, 
elementary spectral theory for operators in Hilbert space. 
534, 535, 536. Topology. (3-0) Cr. 3 each. Yr. Pre-
requisite: 333. Introduction to general topology and homo-
topy theory. 
537, 538, 539. Algebraic Topology. (3-0) Cr. 3 each. 
Yr. Prerequisite: 302, 333. Foundations of algebraic topol-
ogy. Homotopy and homology groups, fibrations, applica-
tions to manifolds. 
554. Probability. (Stat 554) (3-0) Cr. 3. W. Prerequisite: 
Stat 541. Occupancy problems and combinations of events, 
generating functions, branching processes, recurrent 
events. 
555. Markov Chains. (Stat 555) (3-0) Cr. 3. S. Prereq-
uisite: Stat 541. Basic theory of Markov chains including 
limit theorems and ergodic behavior for stationary and 
nonstationary chains. 
557, 558, 559. Ordinary Difl'erential Equations. (3-0) 
Cr. 3 each. Yr. Prerequisite: 213; 303 or 307; 410 or 
415. The initial-value problem, existence and uniqueness 
theorems, linear systems, stability and asymptotic be-
havior of solutions, dynamical systems, two-point boundary-
value problems. 
562, 563. Difl'erential Geometry. (3-0) Cr. 3 each. Alt 
W. and S., offered 1974. Prerequisite: Permission of in-
structor. Differentiable manifolds, local and global proper-
ties of curves and surfaces in Euclidean spaces. 
564, 565, 566. Theory of Groups. (3-0) Cr. 3 each. 
Alt Yr., offered 1974-75. Prerequisite: 505. Commutators, 
transfer, p-groups, nilpotent groups, solvable groups, per-
mutation groups, free groups, semidirect products, extension 
theory, introduction to representations and characters. 
567. Boolean Rings. (3-0) Cr. 3. SS. Prerequisite: Per-
mission of instructor. Structure of semi-sim}ie commutative 
rings and their representation. Atomicity and completeness. 
Stone space of Boolean r ings. The field of Borel and Baire 
sets. Theorems on extension of homomorphisms. Applica-
tions to mathematical logic and measure theory. 
571, 572, 573. Mathematical Logic. (3-0) Cr. 3 each. 
Yr. Prerequisite: 421. Algebraic structures in logical sys-
tems, recursive functions, consistency, undecidability and 
incomf!leteness of axiomatic theories, results of Gentzen 
and Godel, theory of models, ultraproducts and ultralimits, 
nonstandard analysis. 
581, 582, 583. Axiomatic Set Theory. (3-0) Cr. 3 each. 
Yr. Prerequisite: Permission of instructor. Axiomatic con-
siderations, model and proof theory, Zermelo-Fraenkel 
axioms, classical theorems, transfinite methods, ordinal 
and cardinal numbers and their arithmetic. Von Neuman-
Bernays--Godel axioms, inaccessible cardinals, consistency 
and independence results of Godel, Cohen and others. 
584, 585, 586. Homological Algebra. (3-0) Cr. 3 each. 
Alt. Yr., offered 1973-74. Prerequisite: 505. Exact sequences, 
homology, functors Hom, Tor, Ext, Ki.inneth formula, rela-
tive homological algebra, cohomology of algebraic sys-
tems. 
587, 588, 589. Introduction to Integration Theory and 
Applications. (3-0) Cr. 3 each. Yr. Prerequisite: Permis-
sion of instructor. Topics in modern integration theory 
including integration of vector functions, integration with 
respect to finitely additive measures, theory of vector 
measures. Applications to problems in functional analysis. 
590. Special Topcs. Cr. var. 
Cow·ses for Graduate Students, major or minor 
004. Advanced ToJics in Abstract Algebra. (3-0 ) Cr. 3 
each time taken. W. S. Prerequisite: 50 6. Associative or 
nonassociative algebras, groups, rings, fields, local al-
gebras, categorical algebras. 
607. Advanced Top.cs in Numerical Analysis. (Com S 
007) (3-0) Cr. 3. S. Prerequisite: 523; 508 and 509, or 
408. Stability and error analysis, numerical solution of 
partial differential equations, successive overrelaxation 
methods, research work using University computers. 
610. Seminar. 
611. Advanced Topcs in the Theory of Functions of 
a Single Complex Variable. (3-0) Cr. 3 each time taken. 
F. W. S. Prerequisite: 512, 536. The Riemann sphere, con-
formal mappings, topological indices, Cauchy integral for-
mulas, power series, Laurent series. local maptingtheorems, 
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harmonic functions, the Poisson integral formula, the 
Dirichlet problem, the Mittag-Leffler theorem, special func-
tions. 
615. Advanced Top.cs in Foundations of Mathematics. 
(3-0) Cr. 3 each time taken. F. W. S. Prerequisite: Permis-
sion of instructor. Topics selected from mathematical logic, 
recursive function theory, model theory, and set theory. 
621. Advanced Topics in Partial Differential Equations. 
(3-0) Cr. 3 each time taken. F.W.S. Prerequisite: 511, 521. 
Maximum principles, pointwise bounds, conservation equa-
tions, distributions, Hilbert space. 
634. Advanced Topics in Topology. (3-0 ) Cr . 3 each 
time taken. F .W.S. Prerequisite: 536. Topics selected from 
dimension theory, topology of manifolds , homotopy and 
homology theory , structure of continua. 
657. Advanced Topics in Ordinary Differential Equations. 
(3-0) Cr. 3 each time taken. F. W. S. Prerequisite: Permis-
sion of instructor. Selected topics from the theory of or-
dinary differential equations. 
690. Special Topics. Cr. var. Prerequisite: Permission 
of instructor. 
A Algebra 
B. Functional Analysis. 
C. Measure Theory. 
D. Approximation Theory. 
E. Linear Algebra. 




Arthur E. Bergles, Chairman of Department 
The Graduate Faculty 
Members: Bergles, Black , Johnson, Mischke , Pletcher , 
Serovy 
Associate Members: Bahadur, Cook , Fellinger, Fisher, 
Hall, Henkin, Johansen , Junkhan, Kavanagh , Okiishi , 
Peters 
The Department offers work for the degrees 
Master of Science, Master of Engineering , and 
Doctor of Philosophy, and minor work to students 
majoring in other departments. A student may major 
in mechanical engineering at the masters level. Doc-
toral work is taken as a joint major with one of 
several departments offering courses in a related field . 
Course offerings in the Department may be used in 
co-major or minor programs for students in other 
departments. 
At the time of admission , graduate students usually 
have completed an undergraduate curriculum simila r 
to that required of undergraduate students in the 
Department. 
The Department ' s gradua te program emphasizes 
advanced study and research on such topics as 
mechanical propert ies of polymers, computer -aided 
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design, automatic control systems, instrumentation 
and design of experiments, heat and mass transfer, 
fluid flow modeling, gas dynamics, turbomachinery 
components, energy conversion and utilization, and 
technology and social change. 
The requirements for advanced degrees, including 
foreign languages, are established by the student ' s 
advisory committee. There is no foreign language 
requirement for the degree Master of Engineering 
or the degree Mastex: of Science. Candidates for the 
degree Doctor of Philosophy are normally expected 
to demonstrate a high degree of competence in one 
language, or a satisfactory reading competence in 
two languages. 
Courses for Graduate Students, minor o~y 
321. Thermodynamics L (4-0) Cr. 4. F.W. Prerequisite: 
Math 213, Ib.ys 222, junior classification. Properties and 
fundamental equations for states and processes involving 
gases, vapors, and gas mixtures. 
322. Thermodynamics IL (3-0) Cr. 3. W.S. Prerequi-
site: 321. Air tables, compressible flow, compressors and 
turbines, air standard cycles for engines and turbines. 
323. Thermodynamics IIL (3-0) Cr. 3. F.S. Prerequi-
site: 322. Vapor power cycles, refrigeration, property re-
lations and processes for real gases. Gas mixtures with 
constant and variable specific heats. Psychrometry and 
introduction to air conditioning processes. 
324. Thermodynamics IV. (3-0) Cr. 3. F. W. Prerequi-
site: 323. Third law, absolute entropy of gas mixtures. 
Material balances for combustion. Thermochemistry and 
energy balances. Gas phase equilibrium. 
331. Mechanical Behavior of Materials. (Met 331) (3-2) 
Cr. 4. F. W.SSI. Prerequisite: Met 230, E M 325. Applica-
tion of the basic principles of structure of solids to the 
study and control of mechanical properties. Qualitative 
and quantitative relationships between microstructure and 
mechanical properties. 
332, 333. Manufacturing Processes I, IL (Met 332, 333) 
(3-2) Cr. 3 each. 332: W. S. SSII.; 333: F. S. Prerequisite: 
332: 331; 333: 332. The relationship between material 
properties, manufacturing process, and product proper-
ties. The basic processes (casting, welding, forming and 
machining) and the functional characteristics of equip-
ment. Manufacturing _ considerations in design. 
411. Industrial Automatic Controls. (2-2) Cr. 3. F. S. 
Prerequisite: 422. Methods and principles of automatic 
control Pneumatic, hydraulic, and electrical systems. ReJ>-
resentative applications of automatic control systems. Math-
ematical analysis of control systems. 
416. En~eerinf Systems Analysis. (3-3) Cr. 4. S. Pre-
requisite: 422, 42 , E E 442. The application of funda-
mental concepts from several areas to the solution of 
engineering problems. Mathematical statement of the prob-
lem. Introduction to analogies and dimensional analysis 
in problem solution. Analog and digital computing methods. 
4a>, 421, 422. Machine Design I, II, IIL 4a>: (4-0) 
Cr. 4. F.S.SSI.; 421: (3-0) Cr. 3. F.W.SSII.; 422: (3-0) 
Cr. 3. W.S.SSI. Prerequisite: 420: 252, 331, EM 324 or 
326, E M 345; 421: 252, EM 324 or 325, E M 346, Math 
321; 422: 252, E M 345, Math 321. 420: Failure models 
in fatigue circumstances, analysis, selection, and design 
of machine elements. 421: Theory of machines, kinematics, 
and dynamics of mechanisms. 422: Vibration and intro-
duction to automatic control theory. 
423. Mechanical Systems Design. ( 1-9) Cr. 4. F. S. SSL 
Prerequisite: 333, 420, 421, 422. Solution of total design 
problems involving the use of basic engineering concepts 
and industrial practices. 
424, 425. Fluid F1ow and Heat Transfer. 424: (3-2) 
Cr. 4. W. S. SSL; 425: ( 4-0) Cr. 4. F. W. SSII. Prerequisite: 
424: E M 345, Math 321, credit or classification 322, 
425: 424. 424: Kinematics and dynamics of ideal and 
real fluids. Energy and momentum relations. Similarity 
in fluid systems. Real fluid effects. 425: Heat transfer by 
conduction, convection and radiation. Similarity and analog 
concepts in heat, mass and momentum transfer. Methods 
for the determination of coefficients, combined modes of 
heat transfer, heat exchangers. 
426. Refrigeration and Air Conditioning. (3-0) Cr. 3. 
F. W. Prerequisite: 325 or 425. Principles of refrigeration; 
analysis of refrigeration cycles. Principles of air condi-
tioning with emphasis on thermodynamic processes in-
volving air-water vapor mixtures. 
427. Heating and Air Conditioning Design. (2-6) Cr. 4. 
S. Prerequisite: 426. Design and layout of heating, venti-
lation, and air conditioning systems. 
428. Refrigeration. (3-0) Cr. 3. S. Prerequisite: ·426. 
Fundamentals of vapor compression refrigeration; multi-
pressure cycles. Absorption refrigeration, air cycles, re-
frigerants, cryogenics, steam jet refrigeration, thermoelec-
tric cooling, and reversed cycles. 
429. Internal Combustion Engine Design. (2-6) Cr. 4. S. 
Prerequisite: 445, credit or classification in 423. Design 
and layout of a high-speed internal combustion engine 
of carburetion or diesel type. 
444. Elements and Performance of Power A.ants. (4-0) 
Cr. 4. W. S. Prerequisite: 324, 425. Analysis of power SUJ>-
ply systems and their components: turbines, steam gen-
erators, fans, pumps, heat exchangers, cooling water sys-
tems. Environmental pollution due to energy conversion. 
445. Internal Combustion Engines. (3-2) Cr. 4. W.S.SSL 
Prerequisite: 324, 425. General principles, thermodynamics, 
and performance of carburetion and fuel injection engines. 
Characteristics of fuels, air pollution problems. 
448. Power A.ant Design. (0-6) Cr. 3. S. Prerequisite: 
444. Design of a power plant to meet a specified energy 
demand. Selection and/or synthesis of principal elements, 
including auxiliary equipment 
455. Gas Turbines. (3-0) Cr. 3. S. Prerequisite: 324, 
425. General principles, thermodynamics and performance 
of gas turbine engines. Engine components, engine match-
ing, and selection 
461. Engineering Measurements L (2-3) Cr. 3. F.W. 
Prerequisite: 252, E E 442. Fundamentals of design, selec-
tion and operation of instrumentation components of mea-
suring systems. 
462. Engineering Measurements IL (1-6) Cr. 3. W.S. 
Prerequisite: 324, 425, 461. ASME Power Test Codes 
and ASTM Standard Test Procedures applied to selected 
areas of measurement; use of analogies and similitude 
in engineering experimentation, advanced engineering mea-
surements, presentation of formal reports. 
470. Computer-Aided Design. (3-0) Cr. 3. S. Prereq-
uisite: Senior classification in engineering and an elemen-
tary knowledge of FORTRAN. An examination of the mor-
phology of design processes, the structure of the 
FORTRAN language, figures of merit, searching and opti-
mization techniques leading to an algorithmic approach to 
design. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
501. Design of Engineering Experiments L (2-3) Cr. 3. 
F. Prerequisite: 252, 462. Fundamentals of design, selec-
tion, and operation of instrumentation components of mea-
suring systems. Techniques for the analysis, interpretation, 
and presentation of experimental data. Error analysis 
and propagation of error. 
502. Design of Engineering Experiments IL (3-0) Cr. 3. 
W. Prerequisite: 501, Stat 401. Planning of experimental 
programs and design of experiments to obtain data such 
that results are within prescribed limits of precision. 
513. Lubrication and Friction. (4-0) Cr. 4. W. Prerequi-
site: 420, 424. Theories of lubrication and friction and their 
application to design. 
515. Advanced Design. (4-0) Cr. 4. W. Prerequisite: 
E M 514. Experimental, empirical, and rational methods 
of analysis and synthesis in the solution of advanced 
design problems. 
516. Advanced Kinematics of Mechanisms. (3-0) Cr. 3. 
F. Prerequisite: 421. Analysis of simple and complex mech-
anisms. Goodman' s and Carter's methods; auxiliary-point 
and normal acceleration methods. Advanced kinematics 
of plane motion; Euler-Savory equation, inflection circle, 
polode curvature, the cubic of stationary curvature. 
517. Kinematic Synthesis of Mechanisms. (3-0) Cr. 3. W. 
Prerequisite: 516. Synthesis of mechanisms ; graphical, 
analytical, and graphical-analytical methods. 
521. Intermediate To)ics in Thermodynamics. (3-0) 
Cr. 3. F. Prerequisite: 322 or 344. General equations 
for properties of the pure substance. Third law and ab-
solute entropy. Real gas equations of state. Processes 
involving real gas effects. The department recommends 
that credit in both 521 and 621 not be applied toward 
graduation. 
523. Thermodynamics of Compressible Flow L (4-0) 
Cr. 4. W. Prerequisite: 321, 424. Thermodynamics of high-
velocity flow within enclosed channels. Basic one-dimen-
sional flow relations. The Mach parameter. Effects of fric-
tion and plane shocks. Fanno and Rayleigh lines, diabatic 
flow. Theory and use of gas tables. 
524. Thermodynamics of Compressible Flow IL (Aero E . 
524) (4-0) Cr. 4. S. Prerequisite: 523. Generalized one-
dimensional steady internal flow. Theory and ap}Xication 
of one-dimensional unsteady compressible flow. 
525. Heat Transfer. (4-0) Cr. 4. W. Prerequisite: 425 
or equivalent Intermediate-level treatment of heat trans-
mission by conduction, convection, and radiation. Intended 
for those who require a general coverage of theory and 
methods but whose primary research interests are in other 
areas. 
535. Material and Manufacturing Considerations in De-
sign. (3-0) Cr. 3. W. Prerequisite: 333, 420. Material selec-
tion consistent with functional requirements and process 
capabilities. Redesign of a product to facilitate manufac-
turing. Tolerances, surface finish, and surface integrity. 
Economic considerations. Exporing the engineer' s respon-
sibility in the light of conflicting interests of the designer, 
manufacturer, management, customer, and the public. 
540. Advanced Combustion. (3-0) Cr. 3. Alt W., of-
fered 1974. Prerequisite: 324. Theories of the mechanism 
of combustion. Flame temperatures, speed and propaga-
tion. Explosive limits of fuel-air mixtures. Nozzles and 
flow passages for chemically reacting gases. 
541, 542, 543. Advanced Aerodynamics. (Aero E 541, 
542, 543) See Aerospace Engineering. 
544. Principles of Turbomacbinery. (4-0) Cr. 4. F. Pre-
requisite: 322, 424. Ap}Xication of the concepts and meth-
ods of fluid mechanics and thermodynamics to the anal-
ysis of flow in turbomachinery components. 
545. Flight Propulsion Systems. (Aero E 545) (3-0) 
Cr. 3. S. Prerequisite: 523, and 544 or Aero E 413. Anal-
ysis and selection of propulsion systems for flight vehicles. 
Optimization of components and design parameters for 
atmospheric flight, and for power and thrust generation 
in space. 
549. Experimental Gas Dynamics and Shock Tube The-
ory. (Aero E 549) (2-3) Cr. 3. S. Prerequisite: 523. Theory 
of shock tube operation for the production of shock waves 
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with the corresponding high-temperature, high-velocity gas 
flows. Instrumentation for the measurement of thermo-
dynamic properties, heat transfer, shock-wave velocity, 
and boundary-layer phenomena in shock tubes. 
571, 572, 573. Advanced F1uid Mechanics. (E M 571, 
572, 573) See Engineering Mechanics. 
590. Special Topics. Cr. 2 to 8. Investigation of prob-
lems of special interest to graduate students in mechanical 
engineering. Election of course and problem must be ap-
proved in advance. 
A Special course study. 
B. Independent literature investigation. Comprehensive 
report required 
Courses for Graduate Students, major or minor 
000. Advanced Machine Design. (3-0) Cr. 3. S. Pre-
requisite: Permission of instructor. Mathematical and ex-
perimental analysis of problems in field of dynamics of 
machinery, stress analysis, and vibration. Choice of work 
any quarter determined by aptitudes and interests of 
class. 
610. Dynamics of Fluid Control Systems. (3-0) Cr. 3. 
W. Prerequisite: 411, 424. Dynamical characteristics of 
fluid control systems and elements. 
620. Seminar. (1-0) Cr. 1. F. 
621, 622. Advanced Engineering Thermodynamics. (4-0) 
Cr. 4 each. Alt. S.; 621, offered 1975; 622, offered 1974. 
Prerequisite: Permission of instructor. Fundamental con-
cepts of thermodynamics, thermodynamic laws, tempera-
ture, entropy, general thermodynamic equations, properties 
of steam, availability, equilibrium. Thermodynamics of 
thermoelectricity. Special topics. 
623, 624. MagnetoOuidmechanics and Plasma Dynamics. 
(Aero E 623, 624) See Aerospace Engineering. 
625. Advanced Heat Transfer L (3-0) Cr. 3. Alt F., 
offered 1974. Prerequisite: 425 or equivalent Techniques 
for the analysis of problems involving steady-state and 
transient heat conduction in solids. 
626. Advanced Heat Transfer IL (3-0) Cr. 3. Alt W., 
offered 1975. Prerequisite: 425 or equivalent The boundary 
layer concept and its relation to convective heat transfer. 
Methods for analysis of the convection process in internal 
and external flow. 
627. Advanced Heat Transfer IIL (3-0) Cr. 3. Alt S., 
offered 1975. Prerequisite: 425 or equivalent Tt"ansfer 
of energy by them1al radiation. 
642. Advanced Problems in Turbomachinery. Cr. 2 to 
4. Alt W., offered 1975. Prerequisite: 544. Three-dimensional 
flow in turbomachinery. Blade selection and passage de-
sign. Analysis of experimental results with special emphasis 
on real fluid effects and off-design performance. 
650. Fluid Mechanics Seminar. (Aero E 650) (E M 650) 
See Aerospace Engineering. 
699. Research. 
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Metallurgy · 
Monroe S. Wechsler, Chairman of Department 
The Graduate Faculty 
Members: Carlson, Chen, Chiotti, Gschneidner, Kayser, 
Larsen, McCorkle, Patterson, Peterson, Scott, Smith, 
Spedding, Trivedi, Verhoe~en, Wechsler, Wilhelm 
Associate Member: Henkin 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with major in 
metallurgy. Within the major the student may spe-
cialize in the areas of physical, chemical, and mech-
anical metallurgy. Research facilities of the department 
are closely associated with those of the metallurgy 
division of Ames Laboratory of the U.S. Atomic 
Energy Commission, and the Engineering Research 
Institute, which provide support for graduate student 
research assistantships. The affiliation with Ames 
Laboratory has stimulated particular emphasis within 
the above areas of specialization in the metallurgy 
of the rare earths and nuclear reactor materials. 
Minor work is available to students taking major 
work in other departments. 
Prerequisite to graduate study in metallurgy is 
completion of an undergraduate curriculum in metal -
lurgy or metallurgical engineering or in a closely 
allied field, such as materials engineering or science, 
physics, chemistry, ceramic engineering, chemical 
engineering, mechanical engineering and nuclear engi-
neering. Graduate students majoring in metallurgy 
will usually choose supporting c;urse work in these 
or allied fields. 
No foreign language is required for the degree 
Master of Science. Before admission to candidacy 
for the degree Doctor of Philosophy, the student 
is required to demonstrate his proficiency in French, 
German , or Russian by attaining a score of 525 
in the Educational Testing Service examination. 
After satisfying this requirement, the student must 
translate one journal article per quarter for three 
consecutive quarters; the articles will be chosen 
and the translation approved by the major pro·-
fessor. 
Courses for Graduate Students, minor only 
an, 302, 303. :Alysical Metallurgy. (4-0) Cr. 4 each. Yr. 
Prerequisite: 230 or 231. 301: Stereography, X-ray dif-
fraction, basic dislocation theory, deformation of metals. 
30 2: Grain boundaries, grain growth, vacancies, diffusion, 
nucleation, solidification, recovery, and recrystallization 
303: Solid solutions, precipitation hardening, twinning and 
martensite reactions, transformation kinetics, strengthen-
ing processes. 
305, 306, 307. Physical Metallurgy Laboratory. (0-6) 
Cr. 2 each. Yr. To be taken concurrently with sequen~e 
301, 302, 303. Experiments in X-ray diffraction, measure-
ment of physical properties, pyrometry, heat treatment, 
metallography, mechanical testing. 
· 332, 333. Manufacturing Processes f, IL (M E 332, 333) 
See Mechanical Engineering. 
300. Metallurgical .Thennochemistry. (3-0) Cr. 3. W. 
Prerequisite: Chem 321. Concepts of fugacity, activity, 
activity coefficient, ·and the equilibrium constant. Thermo-
dynamic description of solutions and unary and binary 
phase boundaries. Reaction kinetics, the electrochemistry 
of solid and liquid electrolytes and an introduction to 
corrosion theory. 
361. Chemical Metallurgy. (3-0) Cr. 3. S. Prerequisite: 
Math 213, fllys. 222, Chem 142, 142L. Principles of fluid 
flow, heat and mass transfer. Applications to solidification, 
furnace design, pyrometry, reactions at metal surfaces and 
kinetics of metallurgical processes. 
401, 402. Mechanical Behavior of Metals. (3-0) Cr. 3 
each. 401 : F .; 402: W. Prerequisite: 303. Elasticity and 
plasticity, applications to metallurgical problems and ma-
terials testing. Fracture, fatigue, and residual stresses. 
Advanced metal-processing technology. 
410. Physical Metallurgy. (4-0) Cr. 4. F. Prerequisite: 
Permission of instructor. An introduction to physical metal-
lurgy for advanced students in science or engineering who 
have little or no prior preparation in metallurgy. Not open 
for credit to students majoring in metallurgy. 
433. Metallurgical Engineering Design. (3-0) Cr. 3. S. 
Prerequisite: 402. The application of physical, chemical, 
and mechanical metallurgical principles to the design of 
metal parts and processes. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
501, 502, 503. Advanced :Alysical Metallurgy. (3-0) Cr. 
3 each. Yr. Prerequisite: 303 or 410. 501: Point defects, 
defect interactions, mechanisms of defect migration Solid 
state diffusion, random walk treatment. Phenomenological 
diffusion theory. Free energy diagrams. Reaction rate 
theory, thermally activated processes. Applications to re-
covery, recrystallization, grain growth and spinodal de-
composition 502: Nucleation theory. Principles of solidifi-
cation Analysis of the eutectoid transformation. Theory 
of age hardening, relation to mechanical properties. Defect 
theory of recrystallization 503: Atomic displacements and 
atomic distributions in solid solutions, order-disorder trans-
formations, the properties of ordered alloys. Thermody-
namics and crystallography of the martensite transfor-
mation. Twinning. Bainite and massive transformation, 
tempering. 
512. Introductory Metal Theory. (3-0) Cr. 3 . W. Pre-
requisite: Credit or classification in Math 409. Free elec-
tron theory and band theory. Brillouin zones and Fermi 
surfaces, electronic conductivity and scattering processes, 
magnetic behavior, electronic and lattice heat capacities, 
cohesion and elastic constants. 
532. Structure and Properties of Steel (3-0) Cr. 3. S. 
Prerequisite: 30 3, or 331, or 410. Application of funda-
mental concepts of phase transformations, mechanical be-
havior, and heat flow to the problems of heat treatment 
and selection of steels. 
540. Theory of Dislocations. (3-0) Cr. 3. F. Prerequisite: 
Credit or classification in Math 409. Theory of dislocations 
based on linear elasticity. Self and interaction energies of 
dislocations. The concept·of forces on dislocations and their 
calculations; line tension, image, chemical, and Peierls 
forces. 
541. Applications of Dislocation Theory. (3-0) Cr. 3. W. 
Prerequisite: 540. Dislocations treated from the geometric 
viewpoint. Partial dislocations, stacking faults, and pile-
ups; dislocation generation, multiplication, point-defect pro-
duction, dislocation networks and boundaries. Concepts · 
applied to strengthening mechanisms and deformation. 
555. X-Ray Diffraction. (3-0) Cr. 3. W. Prerequisite: 
301 or 410. Kinematical diffraction theory, dispersion-
corrected scattering. factors, the Debye-Waller factor, re-
fraction and extinction. Applications of Debye-Scherrer and 
diffractometer methods, and neutron and electron dif-
fraction. 
557. X-Ray Diffraction Laboratory. (0-6) Cr. 2. S. Pre-
requisite: 555. Determination of the orientation of single 
crystals, crystal structure, lattice parameters, particle 
sizes, long-range order parameters, residual stresses, phase 
boundaries in alloys and retained austenite. Statistical 
methods of error analysis and computer programmed 
solutions. 
561. Principes of Chemical and Extractive Metallurgy. 
(3-0) Cr. 3. F. Prerequisite: Chem 321. Occurrence and 
production of metals, including the less common metals. 
Analysis of the economic, stoichiometric, and thermody-
namic principles in chemical metallurgy. 
562. Principes of Metallurgical Thermodynamics. ( 3-0 ) 
Cr. 3. F. Prerequisite: Chem 321, Math 213. Classical 
thermodynamics, consequences of the three laws, appli-
cation and the mathematical basis for the description of 
homogeneous and heterogeneous equilibria and phase rela-
tions in unary and multicomponent systems. 
563. Applications of Metallurgical Thermodynamics. 
(3-0) Cr. 3. W. Prerequisite: 562. Solubility of gases in 
metals, oxidation of metals and alloys, thermochemistry 
of steelmaking, atmosphere control with gas mixture, spec-
ial applications of Clausius-Clapeyron equation, use of 
Richardson and Jeffes charts, thermodynamics of alloys 
and interaction coefficients. 
571. Corrosion and Oxidation. (3-0) Cr. 3. F. Prereq-
uisite: 360 or Chem 323. A study of the origin, develop-
ment, and current ap?icability of theories of corrosion 
and oxidation of metals. 
590. Special Topcs in Metallurgy. Cr. arr. Prerequisite: 
Permission of instructor. Topics of current interest in 
metallurgy. 
Courses for Graduate Students, major or minor 
610, 611. Alloy Theory. (3-0) Cr. 3 each. Alt. F.; 610 
offered 1974; 611 offered 1973. Prerequisite: 512. Cohesion 
and bonding in matter; their relationship to structure, 
thermodynamics, other physical properties, and the factors 
affecting alloying behavior of metals. 610: Emphasis on 
solid solutions and liquid alloys. 611: Emphasis on inter-
metallic phases. 
640. Observations of Defects in Crystals. (3-0) Cr. 3. 
Alt. S., offered 1974. Prerequisite: 541. Transmission elec-
tron microscopy and its application to the study of dis-
locations, Jrecipitates, clusters of point defects, stacking 
faults, an magnetic and antiphase domain boundaries. 
Electron diffraction and Moire patterns. Field-ion micro-
scopy. 
655. X-Ray Scattering From Crystals. (2-0) Cr. 2 each 
time taken. Alt. F., offered 1973. Prerequisite: 555. 
Selected topics including temperature diffuse scattering, 
the Debye-Waller factor, short- and long-range order, stack-
ing faults in metals, extinction effects, dynamical theory 
of diffraction. 
662. Advanced Topcs in Metallurgical Thermodynamics. 
Cr. 2 or 3 each time taken. Offered on request. Prereq-
uisite: 562. Thermodynamics of irreversible processes. Re-
search on the application of thermodynamics to physical 
metallurgy. Statistical thermodynamics and its application 
to metallurgical processes. 
691. Metallurgy Seminar. Cr. arr. 
699. Research. 
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Music 
Arthur G . Swift, Acting Head of Department 
The department offers courses for minor grad-
uate credit in music to students taking major work 
in other departments. 
Courses for Graduate Students, minor only 
380. Seminar in Music History. (3-0) Cr. 3. Alt. S., 
offered 1974. Prerequisite: 355, 356, 357. Bleyle. Detailed 
studies in music history. Topics will include such diver-
gent areas as the string quartets of Beethoven and Bartok, 
Wagner's Ring, and the music of Monteverdi Topics will 
be selected by instructor and students. 
382. Introduction to Musicology. (3-0) Cr. 3. Alt. F., 
offered 1973. Prerequisite: 355, 356, 357. Bleyle. Goals 
and achievements of musicology; introduction to bibliog-
raphy and research in music. 
467. Advanced Practicum in String Instruments. (2-0) 
Cr. 2. W. Prerequisite: 319D or 367. Advanced techniques 
and skills required for teaching of instruments. Examina-
tion of materials for school use. For the instrumental 
specialist. 
468. Advanced Practicum in Woodwind Instruments. 
(2-0) Cr. 2. S. Prerequisite: 319F or 368. Messenger. 
Advanced techniques and skills required for teaching of 
instruments. Examination of materials for school use. For 
the instrumental specialist. 
469. Advanced Practicum in Brass and Percussion. 
(2-0) Cr. 2. F. Prerequisite: 319G or 3191 or 369. Swi~ 
Advanced techniques and skills required for teaching of 
instruments. Examination of materials for school use. For 
the instrumental specialist. 
490. Special Problems. Cr. var. F. W. S. SSI. Prerequisite: 
Permission of instructor; A through F-12 credits in music, 






F. Applied Music. 
Nuclear Engineering 
George Burnet, Jr., Head of Department 
Administered by Department of Chemical Engi-
neering and Nuclear Engineering. 
The Graduate Faculty 
Members: Danofsky, Greer, Ma, Murphy, Roberts, 
Rohach 
Associate Members: Barcus, Hendrickson, Ringham, 
Valfells 
The department of Chemical Engineering and 
Nuclear Engineering offers work for the degrees 
Master of-Science, Master of Engineering, and Doctor 
of Philosophy with major in nuclear engineering. 
Minor work in nuclear engineering and in engineering 
similitude is offered to students taking major work 
in other departments. 
Prerequisite to major work is the completion 
of a curriculum substantially equivalent to that 
required of undergraduate students in engineering 
at this institution. It is ~ecommended that students 
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contemplating graduate studies in nuclear engineering 
include courses in modern physics, heat transfer, 
chemistry beyond freshman chemistry, and mathe-
matics beyond differential equations as part of their 
undergraduate preparation . 
A foreign language is not required for the degrees 
Master of Science or Master of Engineering. For 
the degree Doctor of Philosophy a reading knowl-
edge of one foreign language is required. This re-
quirement may be met by (1 ) attaining a minimum 
grade of B in 15 credits of foreign language at the 
collegiate level, or (2 ) demonstrating in a depart-
mental examination a reading knowledge of a foreign 
language in the student's field of specialization. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
501. Elements of Nuclear Engineering. (3-0) Cr. 3. F. 
Prerequisite: M E 321. Technical problems of nuclear 
power utilization and control Shielding. Isotope utilization. 
502. Nuclear Reactor Materials. (3-0) Cr. 3. W. Pre-
requisite : 501 and permission of instructor. Mechanical 
and nuclear properties of solid, fluid, and gaseous reactor 
materials. Radiation effects. 
503. Nuclear Reactor Materials. (3-0) Cr. 3. S. Pre-
requisite: 502. Mechanical and nuclear properties of solid 
and fluid reactor materials. Thermal and structural prob-
lems in reactors. 
504. Nuclear Reactor Design. (1-6) Cr. 3. S.; or (3-15) 
Cr. 8. 12 wk SS. Prerequisite: Credit or classification in 
537. Engineering aspects of reactor design and use of 
nuclear power. 
506. Advanced Properties of Engineering Materials. 
(3-0) Cr. 3. F. Prerequisite: E Sci 351. Influence of struc-
ture and environment on the mechanical properties of 
engineering materials. Types of imperfections and their 
effects. Control of properties. 
507. Radiation Safety. (3-0) Cr. 3. W. Prerequisite: 
Permission of instructor. Sources and nature of radiation, 
measurement techniques, somatic and genetic effects, AEC 
regulations, and safety procedures. 
510. Nuclear Radiation Measurements. ( 1-4) Cr. 3. W. 
Principles of nuclear radiation detection and measure-
ment. Ionization chambers, proportional counters, geiger 
tubes. Counting circuits. Applications to engineering 
problems. 
511. Nuclear Fuels and Wastes. (3-0) Cr. 3. S. Pre-
requisite: Permission of instructor. Preparation of reactor 
fuels and handling of radioactive wastes. 
512. Reprocessing Nuclear Fuels. (3-0) Cr. 3. SS. Pre-
requisite: 511. Principles of nuclear reprocessing methods. 
517, 518, 519. Analytical Methods in Nuclear EnJrt-
neering. (3-0) Cr. 3 each. Yr. Prerequisite: 517: Math 32"'2; 
518: 517; 519: 518. 517: Method of attack on engineering 
problems. Appropriate physical laws and application of 
mathematics. Series expansions, averages, elementary 
vector and matrix methods. 518: Problem formulation in 
differential form. Solutions. Vector and matrix methods. 
Finite difference methods. Calculus of variations. 519: 
Problem formulation in integral form. Integral equations, 
variational methods, and introduction to optimization. 
524. Nuclear Power Economics. (3-0) Cr. 3. S. Pre-
requisite: 501. Economics of direct-cycle and indirect-cycle 
nuclear reactor systems, fuel cells, direct conversion. Com-
parisons with wind, tidal, solar, geothermal, hydrothermal, 
and fossil fuels. Direct secondary effects. 
534. Reactor Stress Analysis. (3-0) Cr. 3. Prerequisite: 
E M 324, Math 321. Analysis of stresses in reactor ele-
ments and structures. Thermal stresses in fuel elements 
·and reactor vessels. Design of containment structures. 
535. Nuclear Physics for Engineers. (4-0) Cr. 4. F. 
Prerequisite: Math 321, Phys 223. Atomic and nuclear 
structure, introduction to quantum theory, fundamental 
particles; isotopes; alpha, beta, and gamma radiation. 
536, 537. Elementary Reactor Theory. (3-0) Cr. 3 each. 
W. S. Prerequisite: 535 or Phys 483 or 593; Math 322. 
Diffusion of neutrons, homogeneous and heterogeneous 
reactors, reactor control, perturbation theory, and trans-
port theory. 
540. Analysis of Dynamic Systems. (3-2) Cr. 4. F. Pre-
requisite: E M 345, Math 321. Dynamic performance of 
engineering systems with emphasis on aperiodic conditions. 
Transient response of open-loop and closed-loop systems. 
Dynamic performance of mechanical, fluid, and electrical 
components. Use of analog computer to obtain dynamic 
response. 
541, 542, 543. Reactor Laboratory. (1-6) Cr. 3 each. 
F. W.S. Prerequisite: 510. Laboratory problems involving 
the nuclear reactor. 
554. Radioisotopes in Engineering. (2-4) Cr. 4. F. Pre-_ 
requisite: Permission of instructor. Principles of industrial 
utilization of radioisotopes and applications in engineering. 
561, 562. Nuclear Reactor Dynamics. (3-2) Cr. 4 each. 
W. S. Prerequisite: 537, 540. Principes of reactor control 
and operation. Reactor kinetics with time varying inputs, 
the reactor as a control element, reactor performance in 
a power plant system, stochastic methods for measure-
ments of reactor parameters. 
566. Nuclear Safety. (3-0) Cr. 3. S. Prerequisite: 561. 
AEC regulations, safety analyses, assessments of magni-
tudes and consequences of nuclear incidents. Reactor siting, 
safeguards, containment. 
571, 572. Thermonuclear Theory. (3-0) Cr. 3 each. 
W.S. Prerequisite: 536. Principles of thermonuclear reac-
tions and their control Hasma stability. Applications. 
5Sl, 582, 583. Reactor Analysis. 581: (3-0); 582: (2-2); 
583: (2-2) Cr. 3 each. Yr. Prerequisite: 537, Math 408. 
Application of numerical-analysis techniques to thermal 
and fast reactors. 
590. Special Topcs. (2 to 5-0) Cr. 2 to 5. 
591, 592. Ocean Engineering Simulation. (3-0) Cr. 3 
each. W.S. Prerequisite: E Sci 481or484. Development of 
mathematical and laboratory models and analogs for the 
solution of nuclear engineering problems associated with 
the ocean environment. Coastal and harbor applications. 
Deep-sea applications. 
Courses for Graduate Students, major or minor 
602. Radiation Shielding. (3-0) Cr. 3. Prerequisite: 504, 
510, 536. Design of shielding systems for protection 
against gamma rays and neutrons. Applications to nuclear 
reactors, cooling systems, processing equipment, and other 
engineering units . 
606. Nuclear Reactor Fuels. (3-0) Cr. 3. Alt. W. as arr. 
Prerequisite: 506. Physical and mechanical properties of 
metallic, ceramic, liqwd, and dispersion-type fuel elements. 
Effect of irradiation upon fissile materials. Fabrication, 
inspection, and testing of nuclear fuels. Optimization of 
burnup and dimensional stability. 
611, 612, 613. Advanced Reactor Theory. (3-0) Cr. 3 
each. Yr. Prerequisite: 537. Advanced theory of nuclear 
reactors. 
620. Seminar. (2-0) Cr. 2. F. Prerequisite: Permission 
of instructor. Current literature in nuclear engineering. 
624. Advanced Nuclear Engineering. (2-2) Cr. 3. F. 
Prerequisite: 504. Exploitation of new concepts in nuclear 
engineering. Reactor systems, thermonuclear develop-
ments, fission, fusion, and mass-energy transducers. 
651, 652, 653. Interaction of Materials and Radiation. 
(3-2) Cr. 4 each. Alt Yr. as arr. Prerequisite: 502, 536. 
Interaction between alpha, beta, gamma andneutronradia-
tion and materials; absorption and scattering processes, 
influence on properties, shielding. 
654. Selected Topcs in Radioisotope Production and 
Applications. (3-0) Cr. 3 each. Alt Yr. as arr. Prereq-
uisite: 554. A series of one-term courses covering in depth 
such topics as radioisotope production, neutron activation 
analysis, neutron radiography, radioisotope power gen-
erating systems and tracer applications current in engi-
neering research and development 
684, 685, 686, 687. Similitude in Engineering. (2-2) 
Cr. 3 each. 684: F.; 685: W.; 686: S.; 687: F. Prerequisite: 
Permission of instructor. Principles of dimensional analysis 
and their application to design of models. Design, testing, 
and interpretation of models. True and distorted models, 
linear and nonlinear models, analogies. Applications. 
699. Research. 
Philosophy 
Richard J. Van !ten, Chairman of Department 
The Graduate Faculty 
Member: Van !ten 
Associate Members: Alexander, Hollenbach, Kottman, 
Robinson, Solomon 
The department offers courses for graduate minor 
credit in philosophy as supporting work to students 
majoring in other departments. 
Courses for Graduate Students, minor only 
310. Ancient Philosophy. (4-0) Cr. 4. F. Prerequisite : 
260. Greek and Roman philosophy. Examination of original 
material in Greek and Hellenistic philosophy, including 
pre-Socratics, Plato, Aristotle, Stoic, Epicurean, skeptic, 
Neoplatonic schools, and early Christian philosophy 
to Augustine. 
311. Medieval and Renaissance Atllosophy. (4-0) Cr. 4. 
W. Prerequisite: 260. Examination of original materials in 
medieval and Renaissance philosophy, including those of 
medieval Christian, Jewish, and Moslem philosophers and 
representative figures of the later humanistic tradition. 
312. Early Modern Atllosophy. (4-0) Cr. 4. S. Prereq-
uisite: 260. Sixteenth- and seventeenth-century philosophX. 
Examination of original materials in earl:y modern phil-
osophy from the late Renaissance and Reformation to 
Descartes, Leibniz, Spinoza, and Locke. 
313. Late Modern Philosophy. (4-0) Cr. 4. F. Prereq-
uisite: 260. Examination of original materials of eighteenth-
century philosophy, including such writers as Bayle, Berk-
eley, Hume, and Kant 
314. Nineteenth-Century Aiilosophy. (4-0) Cr. 4. W. 
Prerequisite: 260. Examination of original materials of 
writers such Hegel, Schopenhauer, and Nietzsche. 
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315. Recent and Contemporary Philosophy. (4-0) Cr. 
4. S. Prerequisite: 260. Treatment of key problems in the 
history of philosophy by recent and contemporary analytic 
and pragmatist philosophers such as James, Dewey, Peirce, 
Wittgenstein, Ryle, Strawson, and Wisdom. 
321. The Old Testament (4-0) Cr. 4. F. Prerequisite: 
~0. Major books in the Old Testament within the frame-
work of their historical background with particular attention 
to the development of the great religious and ethical ideas. 
322. The New Testament. (4-0) Cr. 4. W. Prerequisite: 
~0. Development of Christian thought and organization 
to the close of the New Testament period. 
330. Aesthetics. (4-0) Cr. 4. W. Prerequisite: 260. An 
examination of some philosophical problems that arise 
in interpreting and evaluating the arts with particular 
attention to some representative theories of the nature 
of art, artistic creation, aesthetic experience, standards 
of taste, and criticism. 
351. Religions of Western Asia. (4-0) Cr. 4. F. Pre-
requisite: 200 or 260. Introduction to the ancient reli~ons 
of Mesopotamia and the Mediterranean basin with emphasis 
on Zoroastrianism, Judaism, and Islam. Special attention 
to beliefs, rituals, and philosophical aspects. 
352. Religions of Southern and Southeastern Asia. (4-0) 
Cr. 4. W. Prerequisite: 200 or 260. Introduction to the 
basic religious patterns, teachings, and philosophies of 
Indian religions: Hinduism, Theravada Buddhism, Jainism, 
Sikhism. 
353. Religions of East Asia (4-0) Cr. 4. S. Prerequisite: 
200 or 260. Introduction to the religions and philosophies 
of China, Tibet, and Japan. Confucianism, Taoism, Shinto, 
and the schools of Mahayana Buddhism such as Amida 
and Zen. 
355. History of Christian Thought. (4-0) Cr. 4. W. Pre-
requisite: 200 or 260. Introduction to some of the major 
figures in the history of Christian theology from the pa-
tristic period through Protestant liberalism in the nine-
teenth century. Emphasis on the analysis of theological 
method and major issues in theology: existence and nature 
of God, nature of man, religious knowledge, and relation 
of Christian theology to culture. 
357. Philosophy of Religion. (4-0) Cr. 4. S. Prerequisite: 
260. Application of principles of philosophical method to 
basic issues of religious belief, emphasizing problems in 
religious knowledge, theistic claims, relation of religion 
and science, skeptical attacks upon religion. Illustrative 
material drawn from both Christianity and non-Christian 
world religions. 
365. Existentialism and Phenomenology. (4-0) Cr. 4. F . . 
Prerequisite: 260. Systematic examination of the views of 
such existentialists and phenomenologists as Husserl, 
Merleau-funty, Heidegger, Sartre, Camus, Kierkegaard, 
Marcel, and Jaspers. 
370. Symbolic Logic. (4-0) Cr. 4. S. Introduction to 
propositional and predicate calculi as well as intuitive set 
theory. Some applications to philosophy and foundations 
of mathematics. 
380. Atllosophy of Science. (4-0) Cr. 4. W. Prerequisite: 
260. Consideration of such problems as the nature of 
scientific explanation, confirmation of scientific theories, 
the character of observation, the justification of induction, 
and the constitution of scientific revolutions. 
431. Seminar: Value Theory. (4-0) Cr. 4 each time 
taken, maximum of 8 credits. S. Prerequisite: 231. The-
oretical and normative issues in ethics, aesthetics, religious 
thought, or political philosophy. 
458. Seminar: Contemporary Theological Issues. (4-0) 
Cr. 4 each time taken, maximum of 8 credits. S. Prereq-
uisite: 200 or 260. Examination of selected issues in con-
temporary theology, including Protestant, Roman Catholic, 
and Jewish. 
462. Seminar: Epstemology and Metaphysics. (4-0) Cr. 
4 each time t aken, maximum of 8 credits. F. Prerequisite: 
310, 311. Issues in epistemology and metaphysics. Topics 
vary each time offered. 
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475. Seminar: Issues in Religious Studies. (4-0) Cr. 
4 each time taken, maximum of 8 credits. F. Prerequisite: 
200 or 260. Examination of problems such as the following: 
mysticism, East and West; selfhood in Eastern and Western 
religions; methodology in the study of religion; religion 
and culture; problems in the critical study of religious 
texts. 
485. Seminar: Philosophical Analysis. (4-0) Cr. 5. W. 
~rerequisite: Twenty credits in philosophy; permission of 
mstructor. Topics selected from the main areas of phi-
losophy to develop students' ability to do systematic phi-
losophical analysis. Required of al.I undergraduate phi-
losophy majors. 
490. Special Problems. Cr. 2 to 4 each time taken. 
Prerequisite: Six credits in philosophy; permission of in-
structor. Approval of department head must be obtained 
prior to registration. Guided reading and research on 
special topics selected to meet needs of advanced students. 
H. Honors. 
Physical Education for 
Men 
James P. Reid, Head of Department 
The Graduate Faculty 
Associate Members: Frye, Kidd, Reid 
The department offers courses for minor graduate 
credit in physical education for men and in leisure 
services to students majoring in other departments. 
Courses for Graduate Students, minor only 
359. Bio mechanics of Human Movement. ( 3-3) Cr. 4. 
F. W. S. Prerequisite: Zool 327. Analysis of human movement 
applied to physical education activities. 
*420. Physiological Foundations of Coaching. (3-0) Cr. 
3. F. W. Prerequisite: Zool 356, junior classification. Cir-
culatory and respiratory adjustments, metabolism, nutri-
tion, drugs, conditioning, strength, and endurance training. 
*492. Problems of Coaching. (5-0) Cr. 5. F.W. Prereq-
uisite: Senior classification, qualification for practice teach-
ing. Factors necessary for effective human relations; current 
trends involving administrative policies and procedures 
in athletic programs in secondary schools. 
494. Physical Education Curriculum: Design and Ad-
ministration. (5-0) Cr. 5. W.S.SS. Prerequisite: 497, senior 
classification. Physical education curriculum and current 
administrative policies, procedures, and practices in sec-
ondary schools. 
Leisure Services 
353. Administration of Leisure Services. (5-0) Cr. 5. 
S. Prerequisite: 383, junior classification. Principles and 
practices of administering leisure programs and services. 
*Courses leading to Coaching Endorsement. 
Physical Education 
for Women 
Barbara Forker, Head of Department 
The Graduate Faculty 
/vf ember: Forker 
Associate Members.: Mathes, Wood 
The department offers courses for minor graduate 
credit in physical education for women to students 
majoring in other departments. 
Courses for Graduate Students, minor only 
359. Biomechanics of Human Movement. (P E M 359) 
(3-3) Cr. 4. F. W. Prerequisite: Zool 327. Biomechanical 
kinesiology applied to physical education activities. 
370. Principles of Motor Performance. (3-2 ) Cr. 4 . F.W: 
Prerequisite: 259, 359. Analysis of factors influencing human 
motor performance. Review of principles applicable to 
design of motor learning experiences in physical education. 
455. Physical Education for Exceptional Children. (2-1) 
Cr. 3. S. Prerequisite: Psych 230. Objectives and scope of 
physical education for exceptional children, excluding the 
gifted. Emphasis on adaptation of activities, methods and 
program planning. Opportunity for observation. Two all-
day field trips. 
480. Physiology of Exercise. (3-3) Cr. 4. W.S. Prereq-
uisite: Zool 156. Physiological basis of human performance; 
effects of physical activity on body functions. 
Physics 
Richard G . Barnes, Chairman 
The Graduate Faculty 
Members: Baglin, Barnes, Bowen, Carlson, Clem, 
Cook, Crawley, Danielson, Dean, Earls, Finnemore, 
Fuchs, Grossman, Hammer, Hodges, Jensen, Kernan, 
Kirkham, Kliewer, Lamb, Lassila, Leacock, Legvold, 
Liu, Lynch , Pursey, Ross, Ruedenberg, Sinha, Stan-
ford, Swenson, Talbert, Weber, Williams, Young , 
Zaffarano 
Associate Members: Beavers, Bureau, Cooper, Morrison, 
Peterson, Schick, Stassis, Traylor, Wohn 
The department offers work for the degree '.\faster 
of Science with major in physics and for the degree 
Doctor of Philosophy with major in physics, or 
in the particular areas, astrophysics, elementary par-
ticle physics, nuclear physics, and solid state phys-
ics, and minor work to students majoring in other 
departments. 
Facilities of the department and in the Ames 
Laboratory are available for both theoretical and 
experimental research. 
Students with bachelor's degrees in physics from 
other institutions ordinarily will qualify for graduate 
study here provided they have satisfactorily com-
pleted course work similar to that suggested for 
undergraduate physics majors at this university. In 
some cases, additional instruction at the intermediate 
level may be required. 
The degree Master of Science in physics is of-
fered both with and without thesis. In either case, 
the basic requirements are the same: at least 45 
credits of acceptable graduate work must be com-
pleted , not less than 33 of which must be in phys-
ics and not Jess than 9 from other departments . 
At least 17 of the credits in physics must be in 
courses at the 500- or 600-level exclusive of 595 
and 699. Students choosing a degree without thesis 
should take one credit per quarter of 595, and 
may not apply any credits of 699 toward the degree. 
Foreign language is not required. 
Each candidate for the Doctor of Philosophy 
degree is required to teach one year of elementary 
physics and to acquire adequate knowledge of one 
of three foreign languages : French, German or Rus-
sian. A score of 525 on the Educational Testing 
Service Language Examination or a passing grade 
in an undergraduate course which represents the 
completion of 18 quarter credit hours is considered 
adequate. 
In addition to course work in his major area 
a candidate must take 18 minor credit hours out-
side this area, not less than 9 of which must be 
from other departments . 
Courses for Graduate Students, minor only 
304. Thermodynamics. (3-0) Cr. 3. W. Prerequisite: 
223, Math 213. Concepts of temperature, entropy, and 
other characteristic thermodynamic functions; laws of 
thermodynamics and applications to macroscopic properties 
of matter. 
310. Undergraduate Electronics Laboratory. (0-6) Cr. 
3. F. Prerequisite: Credit or classification in 394. Basic 
properties of electronic components, amplifiers and pulse 
circuits, feedback 
311. Undergraduate Laboratory. (0-6) Cr. 3 each time 
taken W. S. Prerequisite: 233, Math 213. Experiments in 
classical and modern physics. Emphasis upon planning 
of experimental procedures. A special section is provided 
for students planning a career in high school teaching. 
344, 345, 346. Introductory Astrophysics. (3-0) Cr. 
3 each. Yr. Prerequisite: 223. 344: Astrophysical instru-
ments, techniques, and fundamental data The solar system. 
345: Stellar structure. Spectral classification Variable stars. 
Binary stars. 346: Interstellar matter. Star clusters. Gal-
axies, nebulae, and cosmology. 
354, 355. Intermediate Mechanics. (3-0) Cr. 3 each. 
354: W.; 355: S. Prerequisite: 223. Math 213. Newtonian 
mechanics; dynamics of particles, systems of particles, and 
rigid bodies. Lagrange's equations. 
364, 365. Eiectricity and Magnetism. (3-0) Cr. 3 each. 
364: F.; 365: W. Prerequisite: 223, Math 322, 364: Electro-
statics, magnetostatics, potential theory. 365: Maxwell's 
equations, dynamic fields, generation and propagation of 
electromagnetic waves in dielectric and conducting media. 
394. Electronic Circuits. (3-0) Cr. 3. F. Prerequisite: 
223, Math 213. Analysis of electronic circuits used in ex-
perimental physics. Steady-state a.nd trans_ient analysis 
of passive and active networks with introduction to Laplace 
transform techniques as applied to circuits. 
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411. Senior Research Laboratory. (0-6) Cr. 3 each time 
taken Prerequisite: Permission of instructor. Projects in 
experimental or theoretical physics directed on a tutorial 
basis. Projects selected from fields of current research 
interest in physics. A special section is provided students 
interested in astronomy or astrophysics. Emphasis on 
preparation of students for independent research. 
447, 448, 449. Modern Physics. (3-0) Cr. 3 each. Yr. 
Prerequisite: 223, Math 322. For students not majoring 
in physics. 44 7: Important aspects of classical physics, 
including classical me_chanics, wave motion, and Maxwell's 
equations; the Schroedinger equation 448: Application of 
the Schroedinger equation to the hydrogen atom, the H2 
molecule ion, the helium atom, and electrons in fl. periodic 
lattice; semiclassical theory of absorption and emission 
of radiation 449: Nuclear physics, relativistic energy, mass, 
momentum relations; nuclear masses and binding energies; 
alpha, beta, and gamma radioactivity; interaction of nuclear 
radiation with matter; nucle. lr reactions. 
496. Optics. (3-0) Cr. 3. F. Prerequisite: 365. Physical 
optics: interference, diffraction, scattering, polarization, 
coherence. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
509. Relativity and High Energy Astrophysics. (3-0) 
Cr. 3. Alt. S., offered 197 5. Prerequisite: Permission of 
instructor. General relativity, cosmology, neutron stars, 
black holes, pulsars, quasars, 3K background radiation, 
ultra-violet and gamma-ray celestial sources. 
510. Observational Astrophysics. ( 1-4) Cr. 3. F. SS. 
Prerequisite: Permission of instructor. Techniques of astro-
physical data acquisition, reduction, and analysis, using 
photoelectric, spectrographic, and photographic equipment 
on a telescope. 
511, 512, 513. Solid State Physics. (3-0) Cr. 3 each. 
Yr. Prerequisite: 304, 482. Crystal symmetry, free electron 
model, band theory of solids, Fermi surface, transport 
properties, superconductivity, ferromagnetism. 
524, 525, 526. Nuclear Physics. (3-0) Cr. 3 each. Yr. 
Prerequisite: 483. Theory of nuclear reactions and alpha, 
beta, and gamma radioactivity; nuclei; nuclear models. 
Interaction of charged particles with matter. 
531, 532. Thermodynamics, Statistical Mechanics and 
Kinetic Theory. (3-0) Cr. 3 each. 531: W.; 532: S. Pre-
requisite: 304, Math 410. The laws of thermodynamics; 
thermodynamic functions; applications to various systems; 
phase equilibria; principles of statistical mechanics; the 
microcanonical, canonical, and grand canonical ensembles 
of classical and quantum mechanics and their application 
to physical problems; kinetic theory and equation of state 
of gases; transport theory; Boltzmann transport equations; 
Brownian motion and noise. 
534. Experimental Techniques in High Energy Physics. 
(3-0) Cr. 3. SS. Prerequisite: Permission of instructor. 
Bubble chamber techniques, design and use of beam trans-
port systems, characteristics of present and planned ac-
celerators, spark chamber, and counter techniques. 
537, 538, 539. High Energy Physics. (3-0) Cr. 3 each. 
Yr. Prerequisite: Credit or classification in 591, 592, 593 
respectively. Special theory of relativity, reaction kine-
matics, basic properties of elementary particles and re-
actions, SU3 and other classification schemes. 
555, 556, 557. Astrophysics. (3-0) Cr. 3 each. Yr. Pre-
requisite: Permission of instructor. 555: Fundamental astro-
physical data, measurements, comets, meteors, interplan-
etary medium, planetary atmospheres and interiors. 556: 
Stellar spectroscopy, spectral classification, stellar interiors 
and atmospheres, stellar evo.lution, eclipsing and spectro-
scopic binaries. 557: Star Clustets, galactic ·structure, inter-
stellar matter and nebulae, cosmology. 
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564. Advanced Classical Mechanics. (3-0) Cr. 3. F. 
Prerequisite: 355 or 362; Math 410. Advanced methods 
and problems in dynamics. Lagrange and canonical equa-
tions, normal coordinates, rigid body mechanics, canonical 
transformation, Hamilton-Jacobi equations. 
571, 572, 573. Advanced Electricity and Magnetism. 
(3-0) Cr. 3 each. Yr. Prerequisite: Math 322, 411. 571, 
572: Electrostatics, magnetostatics, boundary value prob-
lems, Maxwell's equations, electromagnetic fields and wave 
phenomena in macroscopic media, wave guides. 573: Rel-
ativistic physics. Special theory of relativity, motion of 
charged particles, general theory of electromagnetic radia-
tion, radiation produced by charges moving and in 
collision, radiation damping. 
590. Special Topics. Cr. var. Prerequisite: Permission 
of instructor. 
591, 592, 593. Quantum Physics. (3-0) Cr. 3 each. Yr. 
Prerequisite: 480. Schroedinger theory, representations, 
approximation methods, time-dependent problems, elemen-
tary scattering theory. 
595. Tutorial Physics. Cr. var. Prerequisite: Permission 
of instructor. 
Courses for Graduate Students, major or minor 
601, 602. Stellar Interiors. (3-0) Cr. 3 each. 601: Alt. 
F., offered 1974; 602: Alt. W., offered 1975. Prerequisite: 
557. 601: Theory of the stellar interior. Polytropes and 
homology sequences. Stellar opacity and energy sources. 
Observational evidence of stellar evolution. White dwarfs. 
602: Stellar models. Stellar evolution and nucleo-synthesis. 
Rotation and stellar stability. Cepheids, neutron stars. 
604, 605. Stellar Atmospheres. (3-0) Cr. 3 each. 504: 
Alt. F., offered 1973; 605: Alt. W., offered 1974. Prereq-
uisite: 557. 604: Radiative transfer. Model stellar atmo-
spheres . 605: Spectral line formation and broadening mech-
anism. Curve of growth, abundances, departures from 
local thermodynamic equilibrium. 
607. Interstellar Matter. (3-0) Cr. 3. Alt S., offered 
1974. Prerequisite: 557. Theory of physical processes in 
the interstellar medium: interstellar grains, galactic radio 
emissions, magnetic fields, and synchrotron radiation. Dilute 
radiation fields, gaseous nebulae, planetary nebulae, evo-
lutionary role of interstellar matter. 
611, 612, 613. Quatum Theory of Solids. (3-0) Cr. 3 
each. Yr. Prerequisite: 593. 611: X-ray and neutron dif-
fraction; phonon dispersion relations; one-electron theory 
and band-structure calculations; exchange and correlation. 
612: Optical properties; transport properties; conductivity; 
magnetic phenomena; the Fermi surface and its deter-
mination: cyclotron resonance, de Haas-van Alphen effect, 
ultrasonic attenuation, magnetoresistance. 613: Crystal 
field theory; magnetic resonance; cooperative phenomena: 
magnetism, superconductivity. 
624, 625, 626. Nuclear Theory. (3-0) Cr. 3 each. Yr. 
Prerequisite: 593. 624: Nuclear models and nuclear matter. 
625: Beta decay and nuclear spectroscopy. 626: Nuclear 
reactions. 
637, 638, 639. Fundamental Particle Physics. (3-0) 
Cr. 3 each. Yr. Prerequisite: 593. Relativistic quantu~ 
mechanics of particles with any spin, S-matrix theory, 
applications of quantum electrodynamics, Regge poles , 
current algebras, applications in theory of weak and strong 
interactions. 
650. Advanced Seminar. (1-0) Cr. 1 each time taken. 
F. W. S. Topics of current interest 
A Nuclear Physics. 
B. Solid State Physics. 
C. Astrophysics. 
D. High Energy Physics. 
660. Advanced Topics in Physics. Cr. 1 to 3 each time 
taken. F. W.S. Courses on advanced topics and recent 
developments. 
A Nuclear Physics. 
B. Solid State Physics. 
C. Astrophysics. 
D. High Energy Physics. 
674, 675, 676. Application of Group Theory to Physics. 
(3-0) Cr. 3 each. Alt Yrs., offered 1974-1975. Prerequisite: 
593. 674: Theory of groups and group representations. 
Finite groups, with applications mainly to solid state phys-
ics and molecular theory. 675: Theory of continuous 
groups, with emphasis on the three-dimensional rotation 
group. The symmetric groups. Applications mainly to sys-
tems of many particles. 676: The symmetry properties 
of space-time. Unitary groups. Applications mainly to par-
icle physics and to nuclear and atomic physics. 
681, 682, 683. Quantum Mechanics. (3-0) Cr. 3 each. 
Yr. Prerequisite: 593. Angular momentum theory, second 
quantization, relativistic wave equations, symmetry opera-
tions, many-particle theory, propagators, S-matrix. 
699. Research. 
Political Science 
Ross B. Talbot, Chairman of Department 
The Graduate Faculty 
Members: Boles, Hadwiger, Parks, Talbot, Teters, 
Wiggins 
Associate Members: Dorfman, Fitzpatrick, Hutter, 
Olorunsola, Wessel, Youngberg 
The department offers work for the degree ~faster 
of . \rts with major in political science and minor 
work to students majoring in other departments. 
The program is designed to enable its graduates 
to engage in governmental research, enter public 
service or private industry, pursue further graduate 
study, or teach. Both thesis and nonthesis options 
arc available . Within either option, a specialization 
in public administration is possible. This department 
also has a joint Juris Doctor / :\faster of Arts program 
with the Law School of Drake University. In addi-
tion, graduate students may wish to work for cer-
tification for high school or junior college teaching . 
Brochures setting forth the detailed requirements 
for the degrees within each option, and for the 
J .D . / M .A. degrees, may be obtained from the Polit-
ical Science office. 
Prerequisite to major graduate work in the de-
partment is normally the completion of at least 21 
quarter credits in political science. 
Each student entering the ~faster of Arts program 
in political science is expected to have completed 
one year of a foreign language (equivalent to 12 
quarter credits ) and a course in basic statistics (equiv-
alent to Stat 101 ). If this has not been done, the 
student .may remedy the deficiency by passing equiv-
alent courses, for which no graduate credit will 
be received. 
In addition, each student must complete one 
of the following requirements : 
( 1 ) Language-Two years of undergraduate in-
struction (including the one year of foreign language 
provided above ) in a single language, with grades 
averaging 2.7 (on a 4.0 scale ); or, a passing grade 
m the Educational Testing Service examination . 
(2 ) Stat istics-Successful completion of Stat 401. 
Stat 40.2 is recommended also, but not required. 
It is permissible to substitute Sta t 401 and 40.2 
for Stat 101 and 401, although to do so a student 
should audit 101 first. 
These requirements are only the basic minimums. 
The student's advisory committee will decide if 
additional work, in either language or statistics , 
is necessary. 
The department also offers a Master of Arts 
program, with no language requirement and a choice 
of a thesis or an internship requirement, to those 
students who wish to prepare for, or are employed in , 
government service. 
The department also cooperates in the inter-
departmental program of industrial relations (see 
Industrial Relations ). 
Courses for Graduate Students, minor only 
410. Iowa Government and Politics. (3-0) Cr. 3. S. Pre-
requisite: 215 or 217 or 310. Wiggins. An analysis of Iowa 
government and politics, focusing upon major institutions 
of government: political parties, interest groups, legislature, 
supreme court, and chief executive. Role of municipalities 
and counties as local units of Iowa government 
420. Constitutional Law. (3-0) Cr. 3. F. Prerequisite: 
215 or 21 7; junior classification. Boles. Development of 
the United States Constitution through judicial action; 
influence of public law and judicial interpretations upon 
American government and society. 
421. Civil Liberties. (3-0) Cr. 3 . W. Prerequisite: 215 
or 21 7; junior classification. Boles. American constitutional 
and statutory guarantees of civil rights. First Amendment 
rights of conscience and freedom of expression as well 
as the rights of defendants. Application of equal protection 
of the laws to minority groups. Various reform proposals . 
422. International Law. (3-0) Cr. 3. S. Prerequisite: 
215 or 217 or 251; junior classification. Development of 
the principles of international law of peace and war; anal-
ysis of theories concerning its nature and fundamental 
conceptions, its relation to national law; problems of inter-
national legislation and codification. 
430. Development of Political Thought: Ancient and Medi-
eval (3-0) Cr. 3. F. Prerequisite: Six credits in political 
science or in European history. Shakeshaft Major political 
writings from Plato to Bodin. Primary emphasis on the 
study of translations of original works. An analysis of the 
ideas contained therein and of the relationships between 
the theories and their historical context. 
431. Development of Political Thought: 16th-18th Cen-
turies. (3-0) Cr. 3. W. Prerequisite: Six credits in political 
science or in European history. Shakeshaft. Major political 
philosophers from Bodin to Bentham. 
432. Development of Political Thought: 19th-20th Cen-
turies. (3-0) Cr. 3. S. Prerequisite: 430 or 431. Shakeshaft 
Major political philosophers and schools of thought, be-
ginning with Marx and J . S. Mill 
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433. American Political Thought. (3-0) Cr. 3. S. Prereq-
uisite: Six credits in political science or in American his-
tory. Talbot Analysis of major trends in the development 
of American political ideas, institutions, and theories. 
434. Political Socialization. ( 3-0) Cr. 3. S. Prerequisite: 
Six credits in political science, 330 recommended. Fitz-
patrick. Theories of civic ed..:cation; political learning 
throughout life; political attitudes, cognitions, and values 
of preadults; agents of political socialization; the socializa-
tion process; systemic effects of political socialization. 
440. British and Commonwealth Governments. (3-0) Cr. 
3. F. Prerequisite: 241. Dorfman. The British political 
system and its influence on governments of the Common-
wealth countries. 
441. Governments of Western Europe. (3-0) Cr. 3. W. 
Prerequisite: 241. Dorfman. Comparative study of govern-
ments of France and Germany. Their governmental pro-
cesses, political parties, electoral systems, and political 
problems. Comparison with United States. 
442A Governments of China and Japan. (3-0) Cr. 3. 
W. Prerequisite: 241 or 3 credits from D St 207, 208, 
209. Teters. Political traditions and political cultures, con-
temporary governmental structures and processes. 
442B. Governments of India, Pakistan, and Southeast 
Asia. (3-0) Cr. 3. S. Prerequisite: 241. Teters. Political 
traditions and political cultures, contemporary government-
al structures and processes. 
443A Latin American Governments. (3-0) Cr. 3. W. 
Prerequisite: 241 or 6 credits in Latin American history. 
Schmidt Political institutions and processes in the Latin 
American nations. 
443B. Recent Latin American Politics. (3-0) Cr. 3. S. 
Prerequisite: 241 or 6 credits in Latin American history. 
Schmicl.t. Analysis of selected, current political problems 
in Latin America. 
444. Government and Politics of the Soviet Union. (3-0) 
Cr. 3. F. Prerequisite: 241 or 6 credits in Russian history. 
Moses. Analysis of Russian political tradition. Organization 
and functioning of the Communist Party and its role in 
development of the Soviet Union. Governmental structure 
and processes of the Soviet political system. 
445. Politics of the Middle East. (3-0) Cr. 3. Alt. S., 
offered 197 5. Prerequisite : 241 or 340. Governments of 
the l\1iddle East. Special attention to impact of social and 
technological change on the political process. 
446A, 446B Governments of Africa: South of the 
Sahara. (3-0 ) Cr. 3 each. W.S. Prerequisite: 241 or 3 cre-
dits from D St 204, 205, 206. Olorunsola. Politics and 
governments of selected African states and territories 
south of the Sahara. 446A: \Vest Africa. 4468: East Africa. 
451. Asia in World Affairs. (3-0) Cr. 3. S. Prerequisite: 
251 or D St 209. Teters. Analysis of factors shaping ob-
jectives and politics of major Asian countries as partic-
ipants in world politics. 
452. Comparative Foreign Policies. (3-0) Cr. 3. W. Pre-
requisite: 251. Newcomer. Foreign policies of selected 
nations other than the U.S. A and U.S. S. R 
453. International Organizations. (3-0) Cr. 3. S. Pre-
requisite: 251. Newcomer. Role of the United Nations and 
of regional organizations in the international system. 
458. United States Foreign Policy. (3-0) Cr. 3. W.S. 
Prerequisite: 215 or 217; 251 recommended Newcomer. 
Elements of U.S. foreign policy, foreign policy-making pro-
cess, governmental and nongovernmental agencies and 
forces operating on the formation of foreign policy, trends 
and issues, national purposes, diplomacy, and impact of 
the Cold War. 
464. American Political Parties. (3-0) Cr. 3. F. Pre-
requisite: Six credits in American government Wiggins. 
Systems theory applied to political parties, concepts of 
group structure, party evolution, party supporters and 
leaders, voting behavior, party in government. 
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467. Interest Groups in American Politics. (3-0) Cr. 
3. W. Prerequisite: Six credits in American government 
Youngberg. Historical development of political interest 
groups, major theories of their group roles, internal struc-
ture and operations of interest groups, relationship between 
interest groups and governing, including the role played 
by lobbyists in the political process. 
468. Public Opinion and Public Policy. (3-0) Cr. 3. S. 
Prerequisite: Six credits in American government. Had-
wiger. Role of public opinion in American politics, dimen-
sions and agencies of opinion formation, structure and 
distribution of opinions, opinion sampling of selected policy 
alternatives. 
471. Public Administration. (3-0) Cr. 3. F. Prerequisite: 
Six credits in American government Wessel Analysis of 
the operations of the executive branch of government 
Problems of organizing that branch to achieve maximum 
efficiency. 
472. Government and Regulation. (3-0) Cr. 3. S. Pre-
requisite: Six credits in American government Wessel 
Structure and politics of regulatory agencies. Interactions 
of the executive, congress, judiciary, and regulatory agen-
cies. 
473. Politics of Food and Fiber Policies. (3-0) Cr. 3. 
W. Prerequisite: Six credits in American government. Had-
wiger. The U.S. policy process as it relates to selected 
food and fiber policies: exports-commercial and conces-
sional, imports, health and nutrition, welfare and education, 
research, price and income. 
474. Government and Conservation Policies. (3-0) Cr. 
3. W. Prerequisite: Six credits in American government. 
Talbot The political process in the area of public and 
private land, forest, water, and recreation policies. National 
legislative, executive, and administrative processes as they 
apply to federal grant-in-aid programs. State policies. 
475. Science and Government (3-0) Cr. 3. W. Pre-
requisite: Six credits in American government Talbot 
The political impact on selected policy development in 
certain federal organizations, e.g., NASA, AEC, HEW, Com-
merce, and NSF. 
476. Administrative Law. (3-0) Cr. 3. S. Prerequisite: 
215 or 217; junior classification. Boles. Constitutional prob-
lems of delegation of governmental powers, elements of 
fair adminstrati\;e procedures, judicial control over adminis-
trative determinations. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
510. State Government and Politics. (3-0) Cr. 3. F. 
Prerequisite: 310. Wiggins. A comparative analysis of state 
political systems. Role of interest groups, political parties, 
legislatures, courts, and governors in state politics. Examin-
ation of possible determinants of public policy outputs at 
the state level 
511. Public Policy and Local Government (3-0) Cr. 3. 
W. Prerequisite: 310. Boles. Analysis of structure, admini-
stration, and legal basis of the county, township, and spe-
cial districts such as school and drainage districts. Evalua-
tion of local governmental functions such as education, 
welfare, highways, including problems of taxation and fin-
ance. Effects of population shifts on future of local govern-
ments. 
512. Urban Politics. (3-0) Cr. 3. W. Prerequisite: 311. 
Fitzpatrick. Structure and process of urban political sys-
tems, selected problems in urban politics. 
520. Public Law and Public Policy. (3-0) Cr. 3. S. Pre-
requisite: 320 or 420. Boles. Role of the federal judiciary 
in policy making in the United States. Jurisdictional limit-
ations and judicial attitudes and personality in the 
decision-making process. Statistical analyses of judicial 
behavior. 
530. Advanced Political Thought (3-0) Cr. 3. S. Pre-
requisite: Six credits in courses numbered 430 through 
433. Shakeshaft Intensive study of one or more of the 
traditional and contemporary political philosophers. 
531. Intermediate Political ~alysis. (5-0) Cr. 5. W. 
Prerequisite: 333, or 330 and 331. Hutter. Major contem-
porary developments in the theory and methodology of the 
discipline; consideration of professional ethics. 
532. Applied Theory and Methodology. ( 4-0) Cr. 4. S. 
Prerequisite: 531. Hutter. Application of theory and method 
to individual research projects. 
542. Japanese Political Thought and Institutions. (3-0) 
Cr. 3. Alt. S., offered 1974. Prerequisite: 442A Teters. 
Japanese theories of the state and government. Develop-
ment of Japanese political institutions. Particular attention · 
to period since 1945. 
544. Russian Political Thought and Institutions. (3-0) 
Cr. 3. S. Prerequisite: 444 or 6 credits in Russian history. 
Moses. Selected works in Russian political thought from 
the Decembrists to the present, especially those of Lenin. 
Development of Russian political thought since the Revolu-
tion and its relation to development of Russian political 
institutions. 
556. Soviet Foreign Policy. (3-0) Cr. 3. W. Prerequisite: 
444 or 6 credits in international studies and comparative 
politics. Moses. Basic factors determining the formulation 
and execution of Soviet foreign policy. Analysis of the 
process and development of Russian foreign policy since 
1917, emphasizing the Stalin period of the Cold War. 
559. International Relations Theory. (3~0) Cr. 3. F. 
Prerequisite: Six credits in international studies. Newcomer. 
A review, analysis, and application of recent theoretical 
attempts to order systematically the field of international 
relations. Special attention devoted to the concepts of 
power, equilibrium, communications, decision making, and 
systems analysis. 
560. Legislative Behavior. (3-0) Cr. 3. S. Prerequisite: 
Six credits in American government. Wiggins. Principles, 
procedures, and problems of the legislative process. Struc-
ture and organization of state legislatures and the United 
States Congress. 
561. The Chief Executive. (3-0) Cr. 3. W. Prerequisite: 
Nine credits in American government Hadwiger. Legal 
and political forces influencing the U.S. president, governors, 
and other governmental executives in decision making, 
developing and administering programs of government, 
leading public opinion, and influencing legislation. 
571. The Administrative Process. (3-0) Cr. 3. W. Pre-
requisite: 471. Wessel. An analysis of classic and current 
administrative theory, with applications to the budgetary 
process. 
590. Special Topics. Cr. 2 to 5 each time taken. Pre-
requisite: Fifteen credits in political science, permission 
of instructor. 
A American Political Institutions. 
B. Public Law. 
C. Political Theory and Methodology. 
D. Comparative Government. 
E. International Relations. 
F. Political Parties and Policy Formation. 
G. Public Administration and Public Policy. 
Courses for Graduate Students, major or minor 
610. Graduate Seminars. (3-0) Cr. 3 for each seminar. 
Prerequisite: Fifteen credits in graduate courses in political 
science. 
A American Political Institutions. 
B. Public Law. 
C. Political Theory and Methodology. 
D. Comparative Government. 
E. International Relations. 
F. PolicyProcess. 
G. Public Administration and Public Policy. 
699. Research. 
Psychology 
Thomas W. Turnage, Head of Department 
The Graduate Faculty 
Members: Avant, Bartz, Bath, Betz, Brown, Charles, 
Edwards, Karas, Layton, Lewis, Russell, Schuster, 
Turnage, Warman, Wolins, Zytowski 
Associate Members: Arnold, Borgen, Cherry, Dickinson, 
Dissinger, Hannum, Jacoby, Kahn, Lando, McManus, 
Men11:e, Peters, Phye, Scott, Wijting 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with major 
in psychology, and minor work to students taking 
major work in other departments. A two-year Master 
of Science interdisciplinary program is offered in 
school psychology. 
Students desiring a graduate major in psychology 
must have been graduated from an accredited college 
in a curriculum substantially equivalent io the under-
graduate curriculum in Sciences and Humanities 
at Iowa State University. Prerequisite to admission 
is at least 15 credits of basic psychology, which 
should include a laboratory course and a measure-
ment-statistics course. 
The department also participates in the inter-
departmental program of industrial relations (see 
Industrial Relations ). 
Foreign lang~age is not required for the ad-
vanced degrees offered by this department. 
Courses for Graduate Students, minor only 
401. History and Systems in Psychology. (3-0) Cr. 3. F. 
Prerequisite: Three courses in psychology. Philosophical 
and theoretical antecedents of contemporary psychology. 
430. Psychology of Adolescence. (3-0) Cr. 3. F.W.S.SS. 
Prerequisite: Two courses in psychology, including 230; 
or one course in psychology and both C D 225 and 226; 
junior classification. Developmental characteristics of the 
adolescent; examination of antecedents of behavior with a 
goal of better understanding of this age· group; implications 
for education and guidance. 
436. Psychology of the Exceptional Individual ( 4-0) 
Cr. 4. F. W. S. SS. Prerequisite: Two courses in psychology, 
including 230; or one course in psychology and both C D 
225 and 226; junior classification. Behavioral character-
istics, problems, and needs of a wide variety of atypical 
persons, including the gifted 
437. Psychology of Exceptional Children: Research and 
Practicum. (1-4) Cr. 3. F.S. Prerequisite: 436, permission 
of instructor. Field work with exceptional children in an 
educational, institutional, or day-care setting. Research 
and independent study in a selected aspect of exception-
ality. Preparation of research and case reports, or only 
case report. 
440. Psychological Measurement I. (3-0) Cr. 3. F.W.S. 
SS. Prerequisite: Two courses in psychology, Stat 101. 
Principles of psychological measurement including sources 
of test information, quantitative concepts with applications 
to test construction, factors influencing test performance, 
uses and misuses of tests in counseling, educational, and 
industrial settings. 
450. Industrial Psychology. (3-0) Cr. 3. F. W. SS. Pre-
requisite: Two courses in psychology or junior classifica-
tion. Content and methods of industrial psychology. 
Selection models and techniques. Performance appraisal, 
attitudes, motivation, training, decision-making. 
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451. Organizational Psychology. (3-0) Cr. 3. W. S. Pre-
requisite: Two courses in psychology or junior classification. 
Content and methods of organizational psychology. Empha-
sis on organizational theory, structure of organizations, 
organizational change, conflict resolution, group perform-
ance and morale, communication. 
460. Personality and Psychopathology. (5-0) Cr. 5. F. W. 
S. SS. Prerequisite: Two courses in psychology, including 
206 or 333. Major approaches to the study of personality. 
Normal and abnormal modes of adjustment. Emphasis on 
motivation and learning in the development of personality 
and adjustment patterns. 
495. Applied Behavioral Change. (3-0) Cr. 3. W. Pre-
requisite: Three courses in ps:ychology, including 206 or 
333; junior classification. Apphcation of principles of be-
havioral change in therapeutic, industrial, and educational 
settings. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
501, 502, 503, 504. Advanced Experimental Psychology. 
(2-2) Cr. 3 each. 501: F.; 502: W.; 503: F.; 504: S. Pre-
requisite: 302. 501 : Advanced experimental investigation 
of sensory and motor mechanisms and processes. 502: 
Perception and psychophysics. 503: Conditioning and ani-
mal studies of learning. 504: Human learning and concept 
formation. Laboratory research project required in each 
course. Need not be taken in sequence. 
505. Psychometrics. (Stat 505 ) See Statistics. 
506. Factor Analysis (Stat 506) See Statistics. 
507. Ethology. (Zool 507) See Zoology. 
508, 509. Research Methods in DevelopmentalandEduc-
ational Psychology. (3-0) Cr. 3 each. 508: W.; 509: S. 
Prerequisite: 508: 440, credit or classification in Stat 402; 
509: 440, Stat 402. 508: Research methods in natural and 
controlled environments. Emphasis on cross-sectional and 
longitudinal studies of human subjects of all ages. 509: 
Study of experimental and quasi-experimental design. 
Emphasis on comfarative experiments with intact groups. 
Research in schoo and other applied settings. 
515, 516. Advanced Physiological Psychology. (3-0) 
Cr. 3 each. 515: Alt. W., offered 1974; 516: Alt. W., offered 
1975. Prerequisite: 501. 515: Neurophysiological correlates 
of motivation. 516: N europhysiological correlates of learn-
ing. 
522. Psychology of Counseling. ( 3-0) Cr. 3. F. S. SS. Pre-
requisite: Four courses in psychology, including440. Survey 
of theories, techniques, and tools of counseling. Emphasis 
on their psychological foundations and relevant research. 
523. Vocational Psychology. (2-2) Cr. 3. W. Prerequisite: 
Three courses in psychology. Theories of vocational be-
havior, including vocational choice, and their relationship 
to job satisfaction and job performance. Developmental 
aspects and occupational classification systems. 
530. Advanced Developmental Psychology. (3-0) Cr. 
3. S. SS. Prerequisite: Four courses in psychology, including 
230, or C D 225. Critical evaluation of major research 
in physical, sensory, intellectual, emotional, and social 
development. Human behavior from conception to sene-
scence. Maturity and old age emphasized. 
533. Advanced Educational Psychology. (3-0) Cr. 3. 
F.SS. Prerequisite: Three courses in psychology, including 
333. Theories of learning, motivation, and cognitive de-
velopment applicable to classroom settings. Consideration 
of education as a behavioral science. 
535. Psychology of Reading. (3-0) Cr. 3. Alt S., offered 
1975. Prerequisite: Two courses in psychology, including 
333. Psychology of the reading process, its nature ·and 
development including effects of both internal and external 
factors on performance. Evaluation and diagnosis ofreading 
skills. Remedial and developmental procedures. 
96 The Graduate College 
540. Psycholodcal Measurement IL (3-0) Cr. 3. W. Pre-
requisite: 440, Stat 401. Theoretical and instrumental 
definition of variables. Theoretical and philosophical ap-
proaches to reliability and validity. 
542. Individual Mental Testing. (24) Cr. 4. W. Pre-
requisite: 440, permission of instructor. Theory of individual 
mental testing. Development of commonly used individual 
tests. Technique of administering, scoring, and interpreting 
results of individually administered mental tests. Emphasis 
on child- and adult-level tests according to needs of in-
dividual students. Practicum included 
543. Assessment of Learning Disabilities in Children. 
(24) Cr. 4. S. Prerequisite: 542. A course in learning 
disabilities recommended Theory of testing for learning· 
disabilities. Means of identifying and evaluating learning 
disabilities. Techniques of administering, scoring, and inter-
preting results of such tests. 
550. Advanced Industrial Psychology. (3-0) Cr. 3. Alt. 
F., offered 1974. Prerequisite: 440. Methods, theories, and 
practices of personnel selection, evaluation, and training. 
551. Advanced Organizational Psychology. (3-0) Cr. 3. 
Alt. W., offered 1975. Prerequisite: 440. Examination of 
organizational behavior and human performance with em-
phasis on employee motivation, morale, job satisfaction, 
leadership, communication, and organizational theory. 
560. Personality Theories. (3-0) Cr. 3. F. Prerequisite: 
460 or graduate classification. Major concepts, methods, 
and problems in study of personality. Analysis of theories 
of personality, with emphasis on personality development 
in the normal population 
561. Psychopathology and Behavior Deviations. (3-0) 
Cr. 3. W. Prerequisite: 460 or graduate classification 
Application of personality theory to the study of abnormal 
behavior. Anal;rsis of etiology and dynamics of various 
psychopathological entities, including psychoneuroses and 
psychoses. 
562. Personality Assessment (3-0) Cr. 3. S. Prerequisite: 
460 or graduate classification Basic concepts underlying 
personality assessment. Objective and projective methods 
for measurement of personality. 
580. Advanced Social Psychology I: Psychological Per-
spectives. (3-0) Cr. 3. F. SS. Prerequisite: Four courses 
in psychology, including 380. Research methods and con-
temporary theories in social psychology, emphasizing at-
titude formation and change, perception of other people, 
attraction, and aggression 
581. Advanced Social Psychology II: Psychological Per-
spectives. (3-0) Cr. 3. W. Prerequisite: Four courses in 
psychology, including 380. Theoretical and empirical study 
of the effects of group membership on individual behavior. 
590. Special Topics. Cr. var. Prerequisite: Twelve credits 
in psychology, permission of instructor prior to registration 
Guided reading on special topics or individual research 
projects. 
A Physiological 




F. Educational and Learning. 
G. Individual Differences and Psychometrics. 
I. Clinical and Abnormal 
J. Guidance, Personnel, Counseling. 
K Industrial-Organizational 
L. Exceptional Children 
M School Psychology. 
N. Social 
0. Personality. 
Courses for Graduate Students, major or minor 
601, 602, 603. Historical and Systematic Psychology. 
(2-0) Cr. 2 each. Yr. Prerequisite: 601: Second year grad-
uate standing; 602: 601; 603: 602. 601: Origins of psychol-
ogy in classical, medieval, and Renaissance thought. De-
velopment of psychology as a science in nineteenth and 
twentieth centuries. Historical roots of contemporary prob-
lems. 602: Philosophical and methodological problems of 
psychology. Traditional and contemporary procedures and 
strategies in the study of psychology. 603: Traditional and 
contemporary theoretical approaches to learning, sensation-
perception, personality, development, and abnormal 
psychology. 
604- Cognition. (3-0) Cr. 3. F. Prerequisite: 504. Ad-
vanced experimental investigation and theory of cognitive 
processes including thinking, problem-solving, and con-
ceptual behavior. 
605. Psychology of Motivation. (2-0) Cr. 2. W. Prereq-
uisite: 503 or 504. Major research findings and theoretical 
concepts in the psychology of motivation 
620. Counseling Process and Dynamics. ( 3-2) Cr. 4. 
F. W. S. Prerequisite: 522. Advanced theory and practice 
in psychological counseling with emphasis on application 
of counseling and testing techniques. Case studies and 
role playing. 
631. Seminar in Exceptional Intelligence. (2-0) Cr. 2 
each time taken, maximum of 10 credits. F. Prerequisite: 
508 or 530. Psychological characteristics of the mentally 
deficient, gifted, and creative. Theoretical views, current 
research in learning and cognition, perception, language, 
motor skills, adjustment. Implications for clinical and ed-
ucational practice. 
633. Teaching of Psychology. (3-0) Cr. 3. W. S. Prereq-
uisite: Enrollment in Ph.D. or terminal MS. program in 
psychology, completion of at least one year graduate 
study, permission of instructor. Orientation to teaching 
of psychology at college level: academic issues and prob-
lems, instructional and evaluative techniques. 
691. Practicum in Psychology. Cr. var. Prerequisite: 
Permission of instructor. Supervised practice and experience 




C. School Psychology. 
D, Individual Testing. 
E. Teaching. 
692. Seminar in Psychology. (1-0 to 3-0) Cr. 











George M . Beal, Chairman of Department 
The Graduate Faculty 
1 to 3 
Members: Beal, Bohlen, Bultena, Dean, Klonglan, 
Mulford, Ron Powers, Warning, Richard Warren 
Associate Members: Braito, Chang, Cohen, Goudy, 
Gradwohl, Keith, Ed Powers, Richards, Rogers, 
Schafer, Tait, Wilcox, Yoesting 
'fhe department offers work for the degrees Master 
of Science and Doctor of Philosophy with majors 
in sociology and rural sociology and minor work 
for students majoring in other departments. Within 
the major of sociology, students may specialize in 
family' complex organization, population, research 
methods, community, social change, theory, and 
leisure and environmental resources. \Vithin the soci-
ology major students may specialize in anthropology 
at the Master's level. 
The department stipulates no language requirement 
for either the degree Master of Science or the degree 
Doctor of Philosophy . However, it may be relevant 
in individual cases to specify competence in one 
or more languages. 
The department is a cooperating department 
in the industrial relations program. (See Industrial 
Relations. ) 
Courses for Graduate Students, minor only 
Courses in Sociology 
400. History of Sociological Thought. (3-0) Cr. 3. W. 
Prerequisite: Nine credits in sociology . . Origin and develop-
ment of sociological thought from earliest times to 1860. 
401. Contemporary Sociological Theories. (4-0) Cr. 4. 
S. SSII. Prerequisite: Twelve credits in sociology. Analysis 
of major theories from 1860 to present. 
•409, Sociology of Rural Life. (4-0) Cr. 4. F. Prereq-
uisite: Six credits in sociology. Changing characteristics 
of rural society; human relationships, values, institutions 
affected by changing population, technology and agricul-
tural practices. 
410. Urban Sociology. (4-0) Cr. 4. F.W.S.SS. Prereq-
uisite: Six credits in sociology. Growth, structure, and 
functions of the city; urban-social relations. 
•411, Societal Change and Development. (3-0) Cr. 3. 
S. Prerequisite: 130 or 134. Contempor8:17 chan~es in rural 
and urban society with analysis of social mstitut1ons, social 
organizations, and social values. Theories of social change. 
Adequacy of existing social structures to meet needs of 
people. Alternative development structures and strategies 
to meet changing needs. 
•415. Adoption and Diffusion of Innovations. (3-0) Cr. 3. 
W. Prerequisite: 130 or 134. Processes of adoption and 
diffusion of innovations. Factors related to differential rates 
of adoption of new technology, such as sources of informa-
tion, attitudes, values, knowledge, and personal and social 
characteristics. 
•420. Analysis of Complex Organizations. (3-0) Cr. 3. 
F. Prerequisite: Six credits in sociology. Organizations 
as bureaucratic social systems. Emphasis on creation of 
organizations and agencies and their internal operations; 
linkages among agencies and to the general public. 
430. Social Stratification. (3-0) Cr. 3. F. W. S. SS. Pre-
requisite: Six credits in sociology. Theories of social 
stratification and social class; caste, estate, and class 
stratification systems in various social structures; analysis 
of studies of class in America; types and measurements 
of mobility. 
440. Systems Analysis of Criminal and Juvenile Justice. 
(3-0) Cr. 3. W. Prerequisite: 340 or 341. Criminal and 
juvenile justice: detection, labeling and arrest, prosecution, 
adjudication, sentencing, imprisonment, release, revocation. 
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445. Population Studies. ( 3-0) Cr. 3. S. SSL 197 4, SSII. 
1975. Prerequisite: 130 or 134. Dynamics of population 
development with emphasis on theories of population; fer-
tility, mortality, and migration as components ofpopulation 
change; techniques of measurement of demographic phe-
nomena; projection of population trends. 
450. Human Ecology. (3-0) Cr. 3. F.W., SSII. 1974, 
SSL 1975. Prerequisite: Six credits in sociology. Develop-
ment of human ecology as a discipline and its relation-
ship to general ecology; basic concepts, theories, and 
methods developed by human ecologists as applied to 
the study of cities, community structure, social areas, and 
sociocultural elements as determinants of man's relation-
ship to environment; the ecosystem as a frame of ref-
erence. 
•464. Community Action. (3-0) Cr. 3. F.S.SSI. Prereq-
uisite: 201. Community analysis of mobilization and or-
ganization of human and social system resources for social 
action programs. 
4 71. Sociology of Education. ( 3-0) Cr. 3. F. S. SS. Pre-
requisite: 130 or 134; Educ 204 for education majors. 
American schools as social organizations, as community 
institutions, and as socialization agents. 
473. Sociology of Youth. (3-0) Cr. 3. F. W. S. SS. Pre-
requisite: 130 or 134. Sociological analysis of the develop-
ment of youth subcultures in society; socialization in 
complex society and the social implications of youth tran-
sition into adult culture. 
480. Industrial Sociology. ( 3-0) Cr. 3. W. Prerequisite: 
380. Implications of technological change on modern in-
dustrial organizations; social consequences of automation. 
*482. Social Behavior and Environmental Resources. 
(3-0) Cr. 3. F.S.SSII. Prerequisite: 130 or 134; Biol 103 
recommended Natural resource problems, value orienta-
tions toward the environment, environmental quality and 
quantity as social problems, conservation as a social move-
ment, organizational patterns in resources management. 
*483. Sociology of Leisure and Recreation. (3-0) Cr. 3. 
W. S. SSL Prerequisite: Six credits in sociology. The social 
significance of leisure, the human values in leisure-time 
pursuits, evaluation of current uses of leisure, the social 
institutional structure and functional systems of society 
related to leisure behavior. 
485. Sociology of the Family. (3-0) Cr. 3. F.W.S.SS. 
Prerequisite : 130 or 134. Analysis of the family as a 
group; cultural influences, group processes, and institutional 
aspects. 
486. Social Power. (3-0) Cr. 3. W.S.SS. Prerequisite: 
130 or 134. Genesis of leadership , leader-follower roles 
and leader types in modern society, case studies of con-
temporary theories. A sociological analysis of community 
leadership. Review of findings relative to formal and in-
formal leadership patterns in the community organizations. 
Implications of leadership patterns for community action. 
*Administered through the College of Agriculture. Courses 
not marked by an asterisk are administered through the 
College of Sciences and Humanities. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
Courses in Sociology 
500. Intermediate Sociological Inquiry and Theory. ( 4-0) 
Cr. 4. F. Prerequisite: 401. Science and sociology. Units 
of sociological analysis. Taxonomies in sociology; concepts, 
subconcepts, levels of concepts. Elements of systematic 
sociological theory; propositions, explanation, prediction, 
cause. Use of sociological theory in research. 
511. Intermediate Research Methods in Sociology. ( 4-0) 
Cr. 4. F. Prerequisite: 302. Problem selection; experimental 
design; construction of instruments; collection, interpreta-
tion, and reporting of data 
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520. Advanced Social Psychology: A Sociological Per-
spective. (3-0) Cr. 3. W. Prerequisite: 500. Contemporary 
theories of symbolic interaction, exchange, role, and ref-
erence group; dramaturgical and ethnomethodological ap-
proaches. 
521. Small Groups. (3-0) Cr. 3. Alt. S., offered 1974. 
Prerequisite: 305 or Psych 380. Examination of alternative 
theoretical models for analyzing small groups. Method-
ological approaches and research findings. 
525. Collective Behavior and Social Movements. (3-0) 
Cr. 3. F. Prerequisite: 305 or Psych 380. Inquiry into 
the nature of individuals and societal conditions related 
to mass behavior such as crowds, mobs , riots, and social 
movements. 
530. Social Organization. (3-0) Cr. 3. S. Prerequisite: 
500. Contemporary theories of group structure and pro-
cess. Factors affecting the structure of society; classifica-
tion of basic social forms. 
*532. Complex Or~anizations. (3-0) Cr. 3. Alt. S., of-
fered 1974. Prerequisite: Nine credits in sociology. Com-
parative analysis of complex organizations. Empliasis on 
current theoretical models, recent research, and method-
ological innovations. 
*533. Models of Community. (3-0) Cr. 3. Alt. S., of-
fered 1974. Prerequisite: Nine credits in sociology. Em-
phasis on different models or frames of reference used 
m community analysis. Theoretical and methodological 
tools, current views of community problems and explanation 
of social and cultural change presented for each model 
*534. Inter-Organizational Relations. (3-0) Cr. 3. Alt. 
S., offered 1975. J>rerequisite: Nine credits in sociology. 
Theories of inter-organizational relations; models of co-
ordination; guidelines for establishment and maintenance 
of interagency cooperation 
*538. Sociology of Leisure. (3-0) Cr. 3. Alt. SSL, offered 
1974. Prerequisite: Nine credits in sociology. Causes and 
functions of leisure; conceptual and methodological prob-
lems; social psychological and structural factors related 
to leisure behavior. 
540 .. Contemporary Theories of Social Change. (3-0) Cr. 
3. S. Prerequisite: 500. Examination of contemporary the-
ories of social change. 
*548. Sociology of Environmental Resources. (3-0) Cr. 3. 
Alt. SSI., offered 1975. Prerequisite: Nine credits in soci-
ology. Environmental values and institutional patterns 
affecting man's use of natural resources; social factors in 
natural resources management; environmental quality as a 
social problem. 
550. Principles of Population. (3-0) Cr. 3. F. Prereq-
uisite: Graduate classification Survey of theories and basic 
concepts of social demography; determinants and conse-
quences of population change; techniques of measuring 
demographic phenomena; survey of current research. 
566. Social Order and Social Conflict. (3-0) Cr. 3. Alt. 
F., offered 1974. Prerequisite: Nine credits in sociology. 
Sociological analysis of power, power structure, mass society, 
and elite formation; conflict management. 
575. Social Change and the Family. (3-0) Cr. 3. F. 
Prerequisite: 485. Analysis of the interrelationships of the 
family institution and social change; industrialization, ur-
banization, modernization, mobility. Functions of the family 
in a modern and changing society. 
590. Special Topics. Cr. 1 to 5 each time taken Pre-
requisite: Fifteen credits in sociology, senior or graduate 
classification 
A General Sociology. 
C. Social Problems. 
D. Industrial Sociology. 
E. Family Sociology. 
*F. Leisure and Environmental Resources. 
G. Social Stratification 
H. Sociology of Religion 
• R Rural Sociology. 
Courses for Graduate Students, major or minor 
Courses in Sociology 
*600. Advanced Theory Construction. (3-0) Cr. 3. W. 
Prerequisite: 500. Contemporary theory construction in 
sociology, concept formation, models in sociology, stages 
in development of sociological theory. Formal strategies 
to theory construction 
605. Historial Sociological Theory. (3-0) Cr. 3. S. Pre-
requisite: 500. Philosophical and theoretical bases of soci-
ology. Historical antecedents of contemporary sociological 
theories. Comparison of various schools in sociology. 
606. Sociology of Knowledge. ( 3-0) Cr. 3. Alt. W. , offered 
1974. Prerequisite: Nine credits in sociology courses car-
rying graduate credit. Sources and consequences of ide-
olo~es, with special reference to intellectual, cultural, and 
social movements. 
611. Sociological Measurement. (3-0) Cr. 3. Alt. W. , 
offered 1974. Prerequisite: 500, 511. Principles of measure-
ment of major sociological variables. Foundations of mea-
surement; types of sociolo~cal variables; construction of 
sociological measures, indices, and scales; methods of 
data collection 
*613. Causal Models in Sociology. (3-0) Cr. 3. Alt. S., 
offered 1975. Prerequisite: 500, Stat 401. The notion of 
causality in sociology, cause in social theory and in social 
method, contemporary approaches to causal analysis. 
*626. Role and Reference Group Theory. (3-0) Cr. 3. 
Alt. S., offered 1975. Prerequisite: 520. Examination of 
major approaches to role and reference groups analysis. 
*642. Sociology of Adoption and Diffusion. (3-0) Cr. 3. 
Alt. F. , offered 1973. Prerequisite: 520 and either 530 
or 540. Sociological aspects of adoption and diffusion of 
new ideas and technology. Discussion of adoption models 
and factors related to rates and intensity of adoption and 
diffusion Adoption unit characteristics related to rates 
of adoption 
*644. Social Action and Community Change. (3-0) Cr. 3. 
Alt. W. , offered 1975. Prerequisite: Nine credits in soci-
ology. Comparative analysis of models and strategies for 
instigated social action Primary emphasis on community, 
although applications considered to other area-based sys-
tems. 
698. Seminars in Sociology. (3-0) Cr. 3 each. 
A Social Theory. 
B. Social Organization 
C. Population 
*D. Social Interaction and Communication 
E. Social Disorganization 
F. Social Change. 
G. Human Ecology. 
H. Research Methods. 
J. Industrial Sociology. 
L. Current Emphases in Marriage and the Family. 
M Research in Marriage and the Family. 
*P. Current Research. 
S. Small Group Theory and Research. 
W. Sociolo~ of Education 
699. Research. 
•A Rural Sociology. 
B. General Sociology. 
*Administered through the College of Agriculture. Courses 
not marked by an asterisk are administered through the 
College of Sciences and Humanities. 
Courses for Graduate Students, minor only 
Courses in Anthropology 
400. Language and Culture. (3-0) Cr. 3. W. Prereq-
uisite: 218. Structure and design of language; language 
and cognition; semantics; linguistic change; social and 
linguistic aspects of verbal behavior; language, world view, 
and cognitive style. 
420. Archaeology of North America. (3-0) Cr. 3. S. 
Prerequisite: 220 or 322. Prehistory and early history of 
North America as reconstructed from archaeological ev-
idence, peopling of the New World, major culture historical 
developments north of the Rio Grande. 
421. Kinship in Different Culture& (3-0) Cr. 3. S. Pre-
requisite: 218 or 313. Kinship theory, comparative anal-
ysis of kinship systems, structure and functions of kinship 
relations in various cultures. 
422. Psychological Anthropology. (3-0) Cr. 3. W.SSL 
Prerequisite: 218", Psych 101. Relationship of cultural, 
social, and personality factors in human behavior; anal-
ysis of generational transmission of culture. 
424. Ethnology of the Old World (3-0) Cr. 3. W. Pre-
requisite: 218. Selected Old World cultures. One of the 
following will be offered each winter quarter: 
A Sub-Saharan Africa. 
B. Europe. 
C. Near East. 
D. South and East Asia. 
E. Oceania. 
425. Culture Change. (3-0) Cr. 3. F. Prerequisite: 218. 
Dynamics of culture contact and cultural evolution; ac-
culturation; revitalization and nativistic reactions. 
426. Archaeology of Europe and the Near East. (3-0) 
Cr. 3. Alt. W., offered 1975. Prerequisite: 220. Prehistoric 
and early literate cultures of Europe as reconstructed 
from archaeological evidence, prehistoric background of 
Near Eastern and Mediterranean civilizations. 
428. Archaeological Laboratory Methods and Technique& 
Cr. 1 to 5. F. W.S. Prerequisite: Three credits in anthro-
pology, permission of instructor. Laboratory processing 
and analysis of archaeological materials, preparation of 
preliminary archaeological report. 
429. Archaeological Field School Cr. 8 to 12. SS. 8 to 
10 weeks. Prerequisite: Three credits in anthropology, 
permission of instructor. Summer field school for training 
m archaeological reconnaissance and excavation tech-
niques; documentation and interpretation of archaeological 
evidence. 
430. Ethnological Field Methods. (3-0) Cr. 3. Alt. F. , 
offered 1973. Prerequisite: 218, six additional credits of 
anthropology or sociology or combinatioIL Concepts and 
strategy of anthropological field work, participant observa-
tion, theory and method in collection and analysis of ethno-
graphic informatioIL 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
Courses in Anthropology 
503. Primate Evolution. (Zool 503) See Zoology. 
510. Social Anthropology. (4-0) Cr. 4. Alt. S., offered 
1975. Prerequisite: 218; 340 or 421; 322 or 424. Historical 
development of social anthropology, systematic survey 
of the structuralist-functionalist approach, special analysis 
of social structure and social organizatioIL 
520. Cultural Continuity and Change in the Prairie-
Plain& (3-0) Cr. 3. Alt. S., offered 1974. Prerequisite: 
322 or 420 or 429; 425. Ecological adaptations and socio-
cultural change among Prairie and Plains Indian groups 
through time. 
529. Advanced Archaeological Method& Cr. 1 to 5. 
F. W.S. May be taken for 8 to 12 credits in summer field 
school Prerequisite: 429, permission of instructor. Archae-
ological field techniques and laboratory methods. Recon-
struction of sociocultural activities from archaeological 
evidence. 
Speech 99 
530. Field Problems in the Ethnography of Contemporary 
Societie& Cr. 1 to 5. F. W.S. May be taken for 8 to 12 · 
credits in summer field school Prerequisite: 430, permission 
of instructor. Field training experience in ethnography, 
problems emphasizing field studies in the contemporary 
societies of the world 
550. History and Development of Anthropological Theory. 
(3-0) Cr. 3. Alt. F., offered 1974. Prerequisite: ~ine credits 
in anthropology, permission of instructor. Historical de-
velopment of anthropological theories and concepts; system-
atic survey of major theoretical areas of social and cultural 
anthropology; nature of anthropology as a discipline. 
590. Special Topics. Cr. 1 to 5. Prerequisite: Fifteen 
credits in anthropology; senior or graduate classificatioIL 
A Archaeology of New World 
B. Archaeology of Old World 
C. Biological Anthropology of New World 
D. Biological Anthropology of Old World 
E. Cultural-Social Anthropology of New World 
F. Cultural-Social Anthropology of Old World 
G. Linguistic and Cognitive Anthropology of New World 
H. Linguistic and Cognitive Anthropology of Old World 
Courses for Graduate Students, minor only 
Courses in Anthropology 
698. Advanced Topics in Anthropology. (3-0) Cr. 3 each. 
A General Anthropology. 
B. Archaeology. 
C. Cultural Ecology. 
D. Applied Anthropology. 
E. Economic Anthropology. 
F. Psychological Anthropology. 
G. Political Anthropology. 
H. Urban Anthropology. 
L Magico-Religious Systems. 
J. Kinship Studies. 
699. Research. 
Speech 
William R . Underhill, Chairman of Department 
The Graduate Faculty 
Member: Underhill 
Associate Members: Connolly, Dearin, Drexler, Weaver, 
Wilson 
The department offers courses for minor graduate 
credit in speech as well as supporting work for 
other fields . 
Courses for Graduate Students, minor only 
327. Persuasion. (3-0) Cr. 3. F. W.S. Prerequisite: 211. 
Examination of behavioral research in persuasion; scientific 
methods of evaluating persuasive communication; emphasis 
on application of experimental research. 
329. Persuasive Speaking. (3-0) Cr. 3. S. Prerequisite: 
327. Audience analysis, attention, perception, suggestion, 
logical and emotional proof; ethics of a persuasive speaker; 
use of videotape for analysis. 
375. Speech Correction Principles. (3-0) Cr. 3. F. W. S. 
SSL Prerequisite: 211. Speech disorders found among1!chool 
children; methods which the classroom teacher can em-
ploy in handling these disorders; referral and cooperation 
with the speech therapist. 
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37& Stuttering. (3-0) Cr. 3. W. Prerequisite: 375. Study 
of theories and research on stuttering behavior and meth-
ods of management. 
385. Audiology. (3-0) Cr. 3. S. Prerequisite: 375. Re-
lationship between speech and hearing; nature of sourid; 
hearing conservation; basic audiometric testing. 
431. Television Production. (3-0) Cr. 3. F. Prerequisite: 
234, 337. Theory and practice of television production. 
Programs analyzed with reference to staging, lighting, sound, 
shooting, and switching. 
432. Television Direction. ( 1-4) Cr. 3. W. Prerequisite: 
431. Translation of facts, ideas, emotions, and attitudes 
into meaningful visual and aural images. 
465, 466. History of Theatre. (4-0) Cr. 4 each. 465: 
Alt. F., offered 1973; 466: Alt. F., offered 1974. Prereq-
uisite: 465: 106; 466: 465. 465: Theatrical art from ancient 
times to 1800. 466: Theatrical art from 1800 to present. 
476. Articulation Disorders. (3-0) Cr. 3. F. W. Prereq-
uisite: 375. Etiology, nature, and treatment of articulation 
disorders. 
47& Language Disorders of Children. (3-0) Cr. 3. W. 
Prerequisite: 375. Normal language development, bases 
and diagnosis of language disorders in children, metho-
dologies for habilitating children with language distur-
bances. 
479. Practicum in Speech Pathology and Audiology. 
Cr. 1 to 3 each time taken, maximum of 6 credits. F. W. S. 
Prerequisite: Nine credits in speech patholofn7 courses, 
including 208; permission of instructor. Supervised clinical 
experience with speech and hearing disorders in children 
and adults. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
504. Seminar. (3-0) Cr. 4 each time taken, maximum 
of 8 credits. F.W.S.SSI. Prerequisite: Twelve credits in 
speech courses; permission of instructor. Topics may in-
clude rhetorical and communication theory, current prob-
lems in telecommunications, or theatre problems faced 
by advanced students. Each time offered the seminar will 
be in one of the following areas. 
A Speech Communication. 
B. Broadcasting. 
C. Theatre. 
D. Speech Education. 
510. Classical Rhetoric. (4-0) Cr. 4 W. PrerequisiU!: 
412. Greek and Roman tradition in rhetorical theory, prac-
tice, criticism, and pedagogy. 
516. American Public Address. (3-0) Cr. 3. W. Pre-
requisite: Twelve credits in speech courses, including 412. 
Relations between speakers, speeches, and political or 
historical events. 
532. Radio Programming: Production (2-2) Cr. 3, max-
imum of 6 credits. S. Prerequisite: Graduate classification, 
permission of instructor. Creating, writing, and directing 
of a variety of educational and public information pro-
grams. Research methods, narrative and expositional writ-
ing techniques, audio control, direction of talent, production 
procedures. Selected programs each week on WOI-FM-AM. 
533. Television Production and Direction. (2-2) Cr. 3, 
maximum of 9 credits. F. W. S. SSL Prerequisite: 235 and 
332; or 432 and graduate classification. Students who 
previously have emphasized writing, lighting, staging, news-
casting, demonstration, and performing will work as crews 
to create, write, direct, and produce programs for weekly 
broadcasts on WOI-TV. 
534. Film Production and Direction. (3-0) Cr. 3. S. 
Prerequisite: 533 or Jl 319. Survey of the film production 
process, including writing, continuity, direction, lighting, 
cinematography, animation, sound, editing, special effects, 
laboratory operations, and production management. Factors 
involved in integration of filmic form and content. 
535. Film Practicum. (2-2) Cr. 3 each time taken, max-
im um of 9 credits. F. W. S. Prerequisite: 534. Application 
of the principles and theory of 534 and prior courses to 
exercises in direction, cinematography, sound, lighting, 
special effects, continuity, editing, and management. De-
velopment of technical skills involved in filni production 
and direction. 
556. Directing the Educational Theatre Program. (3-0) 
Cr. 3. SSL Prerequisite: Graduate standing, permission 
of instructor. Problems in directing educational theatre, 
play selection and new dramatic literature, theatre man-
agement, directing college and high school drama programs, 
conducting high school drama contests and festivals. 
563. Theory and Criticism of Dramatic Production (3-0) 
Cr. 3. S. SSL Prerequisite: Nine credits in courses in the-
atre or dramatic literature. Study of plays suitable for 
production by school and community groups. Examination 
of critical theories of play production from Aristotle to 
modern critics. 
590. Special Topics. Cr. 2 to 6 each time taken, max-
imum of 18 credits. Prerequisite: Permission of department 
chairman. 
A Rhetoric and Public Address. 
B. Speech Correction. 
C. Theatre. 
D. Speech Education. 
E. Radio, Television, and Film. 
Courses for Graduate Students, major or minor 
699. Research 
Statistics 
Herbert A. David, Head of Department 
The Graduate Faculty 
Members: Arnold, Bancroft, C.P. Cox, D.F . Cox, 
H.A. David, H .T . David, Fuller, Han, Isaacson, 
Kempthorne, Meeden, Pollak, Sengupta, B.V. 
Sukhatme, Warren, Wolins, Zyskind 
Associate Members: Groeneveld, Hickman, Hinz, Hotch-
kiss, Huntsberger, Kennedy, Mensing, Sposito, S.B . 
Sukhatme 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with major 
in statistics, and minor work for students majoring 
in other departments. Within the statistics major 
the student may specialize in experimental design, 
general methods, general theory, probability, sta-
tistical computing, survey sampling, or one of the 
many areas of applications (e.g., biometrics, eco-
nometrics, psychometrics, sociometrics, etc.). A spe-
cialization in operations research is co-offered with 
the Department of Industrial Engineering. The Doctor 
of Philosophy degree is offered jointly with other 
departments. Among those with which this degree 
has been offered are Agricultural Engineering, Agron-
omy, Animal Science, Economics, Forestry, Industrial 
Engineering, and Mathematics. 
Prerequisite to major graduate work is the com-
' pletion of an undergraduate curriculum essentially 
equivalent to the curriculum in Sciences and Hu-
manities at this institution, together with a year 
of calculus and a knowledge of statistical theory 
and methods as contained in Stat 341, 342, 343, 
401, 402. 
The degree Master of Science may be earned 
on either a thesis or nonthesis basis. The nonthesis 
option requires the completion of at least 51 credits 
of acceptable graduate work and satisfactory per-
formance on a written examination. 
There is no uniform language requirement for 
graduate students majoring in statistics. The depart-
ment encourages the students to prepare themselves 
in foreign languages and in computer language, 
but specific requirements for the degrees Master 
of Science and Doctor of Philosophy are at the 
discretion of the student's advisory committee. 
Courses for Graduate Students, minor only 
401, 402. Statistical Methods for Research Workers. 
(3-3) Cr. 4 each. 401: F.W.SSL; 402: W.S.SSIL Prereq-
uisite: 401: 101 or graduate classification, 5 credits in 
mathematics; 402: 401. The role of statistics in research. 
Introduction to the methods of analyzing data from experi-
ments and surveys. 401: Statistical concepts and models; 
estimation; simple tests of significance; linear regression 
and correlation; introduction to analysis of variance. 402: 
Methods of analysis of variance including cross classifica-
tions; introduction to multiple comparisons; factorials; in-
dividual degrees of freedom; multiple regression; covariance. 
403. Nonparametric Statistical Methods. (3-0) Cr. 3. 
Alt. F., offered 1974. Prerequisite: 401. Analytical pro-
cedures for statistical data when the dependent variable 
has ordinal or nominal properties; elaborations of chi-
square procedures; randomization procedures for ranked 
data and data having interval properties; efficiency of 
nonparametric procedures and robustness of comparable 
parametric procedures. 
411. Experimental Design for Research Workers. (3-0) 
Cr. 3. S. SSL Prerequisite: 402. Methods of constructing 
and analyzing designs for experimental investigations; 
concepts of blocking, randomization, and replication; ex-
perimental unit technique; complete block designs; con-
founding in factorial experiments; incomplete block designs; 
response surface methodology. 
421. Survey Designs for Research Workers. (3-0) Cr. 3. 
S. SSIL Prerequisite: 401. Methods of constructing and 
analyzing designs for survey investigations; simple random, 
stratified, multistage, and multiphase sampling designs; 
questionnaire construction; methods of estimation; tech-
niques of survey investigation. 
431. Elementary Statistical Quality Control (3-0) Cr. 3. 
S. Prerequisite: 101 or 401; junior classification. Applica-
tion of statistical principles to manufacturing. Survey of 
control chart technique and sampling inspection schemes 
now in use. 
436. Genetic Statistics for Research Workers. (3-0) 
Cr. 3. S. Prerequisite: 411. Statistical concepts in quan-
titative genetics. Derivation, definition, and estimation 
of genetic parameters. Application of statistical models 
to the design, analysis, and interpretation of quantitative 
genetic experiments. Genetic and statistical implications 
of common selection procedures. 
447, 448. Statistical Theory for Research Workers. (3-0) 
Cr. 3 each. 447: W.SSI.; 448: S.SSIL Prerequisite: 447: 
446 or Math 122; 448: 44 7. Primarily for graduate stu-
Statistics 101 
dents not majoring in statistics. Emphasis on the aspects 
of the theory underlying statistical methods. Probability, 
population distribution functions and their properties, sam-
pling distributions, orthogonal linear functions, estimation, 
tests of hypotheses, regression. _ 
481. Processing of Statistical Data. (Com S 481) (2-0) 
Cr. 2. \V. Prerequisite: 401, Com S 201. Introduction to 
programming statistical analyses for research problems. 
The department recommends that credit in both 380 and 
481 not be applied toward graduation. 
482. Processing of S~atistical Data. (Com S 482) (2-0) 
Cr. 2. S. Prerequisite: 402, and 380 or 481. Use of high-
speed electronic computers in problems in statistical anal-
ysis. Programming techniques include assembly and com-
piler routines. 
. Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
501. Intermediate Statistical Methods. (3-0) Cr. 3. F. 
Prerequisite: 402. Bancro~ Special situations in the anal-
ysis of variance; multiple comparisons; transformations; 
multiple covariance; fitting of polynomials and nonlinear 
regression; extension of chi-square applications. 
505. Psychometrics. (Psych 505) (3-0) Cr. 3. S. Pre-
requisite: 402, Psych 440. Wolins. Theories of psycholog-
ical scaling and measurement; derivation of formulas used 
in reliability experiments; useful approximation procedures. 
506. Factor Analysis. (Psych 506) (3-0) Cr. 3. F. Pre-
requisite: 505. Wolins. Derivation of procedures from the 
general model of factor analysis. Thurstone's Hotelling's, 
and Lawley's factorial methods. Criteria for significance 
of factor loadings and for testing for minimum rank. Factor 
rotation. 
508. Sociometric Statistics. (3-0) Cr. 3. F. Prerequisite: 
402. Warren. Sociological models, including linear models, 
and their application to sociological data:. Criterion vari-
ables, selection of predictor variables, estimation, dummy 
variables, residuals, and causal inferences. Methods of 
sociological scaling, index construction, and composite mea-
sures. · 
511, 512. Design of Experiments. (3-0) Cr. 3 each. 
511: W.; 512: S. Prerequisite : 401; 448 or 541. Zyskind. 
Intermediate theory of least squares; classificatory and 
functional models, estimability, missing observation pro-
cedures and the analysis of variance and covariance. 
Principles of statistical design for experimental investiga-
tions in biological, agricultural, and industrial research; 
tests; estimation; randomized blocks; Latin-squares; Graeco-
Latin squares; 2n, 3n, and other factorial systems; frac-
tional replication; simple split-plot trials; introduction to 
quasi-factorial and incomplete block designs; determination 
of optima 
521, 522. Design of Surveys. (3-0) Cr. 3 each. 521: 
W.; 522: S. Prerequisite: 521: 401, and 448 or 541; 522: 
521. Han, B. V. Sukhatme. Comprehensive account of sam-
pling theory as developed for use in sample surveys; 
simple random, stratified, systematic, cluster, and multi-
stage sampling; methods of estimation, including ratio 
and regression techniques; nonsampling errors; descriptive 
vs. analytical surveys. 
531. Industrial Statistics: Process Control. (I E 531) 
(3-0) Cr. 3. Alt. F, offered 1974. Prerequisite: 343 or 
448. Mensing. Sequential analysis; continuous sampling 
plans; statistical process control; cost functions and Bayes' 
procedures. 
533. Industrial Statistics: Reliability. (I E 533) (3-0) 
Cr. 3. ·Alt. F., offered 1973. Prerequisite: 343 or 448. 
Mensing. Probabilistic aspects of reliability models; in-
ference for reliability parameters; designofmulticomponent 
systems; replacement and inspection policies. 
535. Biological Statistics. (3-0) Cr. 3. S. Prerequisite: 
402. C.P. Cox. Direct and indirect biological assay; dose 
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response curve; parallel line and slope ratio assay; cross-
over design; multiple assays; quanta! responses; probit 
analysis. 
536, 537. Genetic Statistics. (Gen 536, 537) (3-0) Cr. 
3 each. 536: Alt. F., offered 1973; 537: Alt. W., offered 
1974. Prerequisite: 402, 448, Gen 340 or Gen 350; or 
Gen 460, and permission of instructor. Pollak. Probability 
arplied to genetic systems; theory of inbreeding; estimation 
o genetic parameters and testing of genetic hypotheses; 
models for quantitative inheritance; partition of genotypic 
variance; covariances among relatives with random mating 
and with selfing; experimental designs for evaluating para-
meters; phenotypic selection for quantitative traits. 
538. Econometric Statistics. (Econ 538) (3-0) Cr. 3. F. 
Prerequisite: 448. Fu,ller. Generalized linear regression 
models, dummy variables; miscellaneous estimation prob-
lems, autocorrelated errors, errors in variables, multi-
colinearity; estimation of parameters in simultaneous equa-
tion systems. 
539. Operations Research. (Econ 539, I E 539) (3-0) 
Cr. 3. W. Prerequisite: 343 or 448. Mensing. Topics in 
game theory, programming, and the theory of queues. 
540. Operations Research Methods and Economic Anal-
ysis. (Econ 540, I E 540) (3-0) Cr. 3. Alt. S., offered 
1974. Prerequisite: 446 or Math 122, and 549 . or Econ 
537. Sengupta. Methods and applications of selected tech-
niques in nonlinear programmmg, including geometric, 
stochastic and variational programming. Applications em-
phasize problems of specification in economics and oper-
ations research. 
541, 542, 543. Theory of Probability and Statistics. 
(3-0) Cr. 3 each. Yr. Prerequisite: 541: Math 409 or 414; 
542: 541, and Math 410 or 415; 543: 542. Arnold, Meeden. 
Probability and distribution theory, common parametric 
families of distributions , elementary asymptotic theory, 
introduction to the multivariate normal distribution, theory 
of point estimation including Bayes ' estimation, confidence 
intervals, classical and sequential hypothesis testing. 
544. Statistical Decision Theory. (3-0) Cr. 3. Alt. S., 
offered 1974. Prerequisite: 539. H.T. David. Admissibility 
and completeness; decision. functions; Bayes' and minimax 
solutions; sequential and nonsequential cases; utility and 
principles of choice. 
545. Stochastic Processes. (3-0) Cr. 3. SSIL Prereq-
uisite: 541. Arnold. Stationary processes with emphasis 
on the time domain; transformations and derived processes; 
normal and Poisson processes; renewal theory; Markov 
chains; harmonic analysis of processes. 
546. Nonparametric Statistical Theory. (3-0) Cr. 3. S. 
Prerequisite: 542. S. Sukhatme. Introduction to nonpara-
metric problems; one-sample, two-sample, and c-sample 
problems; order statistics and their applications; rank 
tests, tests for location and dispersion and their large 
sample properties; tests based on sample distribution £unc-
tions; asymptotic relative efficiency of nonparametric tests. 
549. Mathematical Programming. (3-0) Cr. 3. S. Pre-
requisite: 539 or Econ 537. Sposito. Techniques for deter-
mining the optima of linear and nonlinear models including 
linear, integer, quadratic, convex, and geometric program-
ming applied to economic, engineering, and statistical 
problems. 
554. Probability. (Math 554) See Mathematics. 
555. Markov Chains. (Math 555) See Mathematics. 
580. Statistical Computations on Digital Computers L 
(Corn S 580) (3-0) Cr. 3. W. Prerequisite: 402; 342 or 448 
or 542; Math 307, Corn S 201 or knowledge of Fortran 
Kennedy. Programming techniques and methods for solution 
of problems in multiple linear regression, nonlinear regres-
sion, analysis of variance. 
581. Statistical Computations on Digital Computers IL 
(Corn S 581) (3-0) Cr. 3. S. Prerequisite: 580, and Math 
409 or 414. Kennedy. Topics in the use of digital com-
puters for theoretical investigations in statistics; evaluating 
statistical distribution functions, Monte Carlo. techniques, 
programming symbolic operations. 
590. Special Topics. Cr. var. 
A Theory. 
B. Methods. 
C. Design of Experiments. 
D. Design of Surveys. 
Courses for Graduate Students, major or minor 
601. Advanced Statistical Methods. (3-0) Cr. 3. F. Pre-
requisite: 501, and 448 or 543.. C.P. Cox. Principles of 
regression analysis; general orthogonal polynomials; multi-
variate analysis including Hotelling's T2, the linear dis-
criminant function and the analysis of dispersion; regres-
sion nonlinear in the parameters; seminars on special 
topics. 
608. Seminar on Statistical Methods. Cr. var. Prereq-
uisite: 501; 448 or 543. 
611, 612. Advanced Design of Experiments. (3-0) Cr. 3 
each. 611: Alt. W.; 612: Alt. S., offered 1975. Prerequisite: 
512, 641. 'Kempthorne. Randomization theory of designs; 
general theory. of factorial designs; fractional replication; 
theory of quasifactorial and incomplete block designs; 
analysis of groups of experiments; treatments applied in 
sequence; designs for determining optima. 
621. Advanced Design of Surveys. (3-0) Cr. 3. Alt. W., 
offered 1974. Prerequisite: 522, 543. Han, B. V. Sukhatrne. 
Advanced topics in sampling theory as used in survey 
design; unequal probability sampling with and without 
replacement; unbiased ratio and regression type estimators; 
analytical treatment of nonsampling errors. 
622. Seminar on Design of Surveys. Cr. var. Alt. S., 
offered 1974. Prerequisite: 621. Han, B. V. Sukhatme. Spe-
cial topics of current interest in design of surveys; review 
of recent literature. 
638. Advanced Econometric Statistics. (Econ 638) (3-0) 
Cr. 3. Alt. W., offered 1974. Prerequisite: 538. Fuller. 
Large sample results. Simultaneous equation systems: 
identification, estimation, testing, and prediction Errors 
in the variables and distributed lag models. 
. 639. Stochastic and Continuous Programming. (3-0) 
Cr. 3. Alt. F., offered 1973. Prerequisite: 539, 543, H.T. 
David. Distribution of game values and program optima. 
Generalized Tchebycheff inequalities and continuous pro-
grams. 
641. General Theory of Linear Hypothesis. (3-0) Cr. 3. 
F. Prerequisite: 543, Math 307. Zyskind Theory of least 
squares; theory of general linear hypothesis; analysis of 
multiple classification data; components of variance. 
642. Probability and Distribution Theory. (3-0) Cr. 3. 
W. Prerequisite: S43, Math 514. Probability measure and 
distribution functions; random variables; characteristic func-
tions; asymptotic distributions. 
643. Theory of Estimation and Testing of Hypotheses. 
(3-0) Cr. 3. S. Prerequisite: 543. Neyman-Pearson theory 
of testing hypotheses; point and interval estimation; suf-
ficient statistics; elements of decision theory. 
644. Sequential Statistical Decision Theory. (3-0) Cr. 3. 
Alt. F., offered 1974. Prerequisite: 543, 544, one course 
in probability. H.T. David. Several-source sequential anal-
ysis, optimal stop rules, Markovian sequential decision 
models. 
646. Time Series. (Econ 646) (3-0) Cr. 3. Alt. S., of-
fered 1975. Prerequisite: 448 or 543. Fuller. Stochastic 
processes; covariance and spectral representations; moving 
average and auto-regressive schemes; Fourier and periodo-
gram analyses; serial correlations; analysis of trend, sea-
sonal variations, and cyclical variations. 
647. Multivariate Analysis. (3-0) Cr. 3. F. Prerequisite: 
543, Math 307. Han Multivariate normal distribution, 
Wishart distribution, Hotelling's T2, multivariate regres-
sion analysis, discriminant functions. 
648. Seminar on the Theory of Statistics and Prob-
ability. Cr. var. Prerequisite: 543. 
649. Recent Developments in Statistics and Probability. 
(3-0) Cr. 3. Prerequisite: 642, 643. Material selected from 
an area of research such as sequential analysis, decis ion 
theory, nonparametric inference, stochastic processes. 
661. Theories of Inference. (3-0) Cr. 3. SSL Prerequisite: 
543, one 600-level course in statistics. Kempthorne. Review 
of basic aspects, condensation of data, sufficiency, the 
likelihood fttnction, Bayes' theorem, past rejection of Bayes-
ian processes, statistical tests, problems and obscurities , 
statistical intervals, problems of validity, likelihood infer-
ence, recent Bayesian inference, review of basic writings. 
680. Seminar on Statistical Computations. Cr. var. F 
Prerequisite: 581, permission of instructor. Computational 
aspects of the research topics of those individuals enrolled 
in the course. Algorithms for the solution of theoretical 
and applied problems in statistics. 
699. Research. 
Textiles and Clothing 
Margaret C. Warning, Head of Department 
The Graduate Faculty 
Members: Warning, Winakor 
Associate Members: Hall, Huepenbecker, Kunde! 
The department offers work for the degree Master 
of Science with major in textiles and clothing, and 
minor work to students taking major work in other 
departments. 
Prerequisite to major graduate work is the com-
pletion of courses in applied art, chemistry (including 
inorganic and organic), economics, textiles and clothing 
(including specific courses in general textiles, clothing 
construction, and costume designing). Additional pre-
requisites may be required, depending upon the 
nature of the work the student wishes to pursue. 
The foreign language requirement will be es-
tablished at the discretion of the student's advisory 
committee. 
Courses for Graduate Students, minor only 
404. Advanced Textiles. (3-0) Cr. 3. F.W.S. Prereq-
uisite: 304, Chem 231, 232C. New developments in the 
textile field as reported in current literature. 
429. Custom Tailoring. (2-6) Cr. 4. F. W. S. SS. Prerequi; 
site: 122 or 222 or 223. Custom tailoring techniques ap-
plied in making women's suits and coats. 
454. History of Costume. (3-0) Cr. 3. F.S. Alt. SS. Pre-
requisite: Hist 201, 202. Styles of costume in western 
civilization from ancient times to the present day; cul-
tural and economic factors associated with the development, 
adoption, and abandonment of styles. 
455. Historic Textiles. (3-0) Cr. 3. F.W.S. Alt. SS. Pre-
requisite :. 204., Hist 201, 202. Dev~~op~ent .of tex~iles 
from ancient times; a study of specific historic textiles; 
contemporary interpretations of historic textile designs. 
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464. Family Clothing Consumption. (3-0) Cr. 3. F.W.S. 
Alt. SS. Prerequisite: 304, Econ 241, 242. Current the-
ories of clothing consumption; factors affecting family cloth-
ing expenditure; production and distribution of textile and 
clothing products for the consumer market. 
465. Sociological and Psychological Aspects of Clothing 
and Textiles. L (3-0) Cr. 3. F. W.S. Prerequisite: 204, 245, 
Psych 101, Soc 134. Origins and functions of clothing 
and textiles. Uses and meanings of clothing and dress 
over time and in contemporary society. 
Courses Primarily for 
major or minor, open 
graduates 
500. Short Course. Cr. arr. SS. 
Graduate Students, 
to qualified under-
504. Experimental Textiles. (2-4) Cr. 3. S. Prerequisite: 
404, senior or graduate classification. Experience in plan-
. ning, executing, and reporting introductory studies in textile 
research; review of pertinent literature and testing of 
fabrics using equipment available. 
521. Experimental Clothing Construction. (2-4) Cr. 3. W. 
Prerequisite: 122 or 222 or 223, and 336B or 429. Ex-
perimental approach to the study of factors influencing 
sewing construction; evaluation of sewing techniques. 
525. Advanced Patternmaking. (2-4) Cr. 3. S. Alt. SS. 
Prerequisite : 222, 223, 345. Application of design and 
pattern-making principles to various fabrics and styles. 
528. Theory of Pattern Drafting and Designing. (3-6) 
Cr. 3. F.SS. Prerequisite: 222, 223, senior or graduate 
classification. Analytical study of commercial pattern 
characteristics. Drafting of personal basic pattern or 
"block" and application of drafting principles to a figure 
with fitting problems. Pattern designing on the drafted 
"block." 
529. Experimental Tailoring. (2-4) Cr. 3. S. Prereq-
uisite: 429 or equivalent, senior or graduate classification. 
Study of an experimentation in tailoring techniques as 
applied to various fabrics used in coats and suits. 
545. Advanced Costume Design. (2-4) Cr. 3. F.S. Pre-
requisite: 345. A visual and theoretical analysis of the 
costume-body form; application of this analysis to spe-
cific group and individual design problems. 
554. Advanced History of Costume. (2-1) Cr. 3. W. 
Prerequisite: 454, senior or graduate classification. Study 
of garments in the historic collection and their relation-
ship to other sources of information; research techniques; 
individual study of selected periods. 
565. Sociological and Psychological Aspects of Clothing 
and Textiles II. (3-0) Cr. 3. W.SS. Prerequisite: 465. 
Readings in and investigation of social and psychological 
aspects of clothing and textiles. Written and oral reports 
of research and readings. 
580. International Study Tour. Cr. 1 to 8. SS. Prereq-
uisite: Junior, senior, or graduate classification; 454, 455. 
A short period of orientation (lectures, films, discussion, 
short field trips, and study) before travel to observe gar-
ments and textiles in mills, factories, homes, stores, lab-
oratories, and museums. Countries studied and visited 
will vary. 
590. Special Topics. Prerequisite: Permission of the 
department head and professor or professors concerned. 
A Textiles. 
B. Historic Textiles. 
C. Clothing Construction. 
D. Costume Design. 
E. History of Costume. 
F. Socio-ps;vchological Aspects of Textiles and Clothing. 
G. Economic Aspects of Clothing. 
Courses for Graduate Students, major or minor 
610 Seminar. Cr. arr. W. 
699. Research. 
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Urban Planning 
Frank W. Osgood, Professor in Charge 
The Graduate Faculty 
Associate Members: Malone, Osgood 
The program in urban planning, which is ad-
ministered by the Department of Landscape Archi-
tecture, offers work for the degree Master of Science 
with major in town - and regional planning. Minor 
work is offered to students taking major work in 
other departments. The degree . Master of Science, 
major in town and regional planning, is granted 
upon the completion of two years of graduate study 
with a minimum of 60 credits in residence at Iowa 
State University and a total of 77 credits. 
By taking work in urban planning and in areas 
offered by other departments a student may develop 
programs with special emphasis on administration; 
economic planning; resource conservation; urban re-
newal; transportation planning; urban design; human 
resources planning; housing; systems analysis; and 
state and regional planning. 
For the degree Master of Science, the foreign 
language requirement, if any, is established on an 
individual basis by the program of study committee. 
Satisfactory completion of the core requirements 
and the acceptance of a thesis (12 credits) is required 
for the M. S . . degree. In addition, the student is 
expected to complete 3 months of acceptable work 
experience in a olanning office between his first 
and second year. 
The department also participates in the inter-
departmental program in housing. (See Housing.) 
Courses for Graduate Students, minor only 
380. State and Regional Planning. (4-0) Cr. 4. F. Pre-
requisite: 153 or 270. State and regional planning, develop-
ment, theories and functions, analysis techniques, and 
methods for guiding development and policy implementation 
383. Theory of the Planning Process. (4-0) Cr. 4. W. 
Prerequisite: 153 or 270. The nature of planning and its 
relation to social and economic planning; levels of planning; 
place of planning in decision making and major decision-
making groups; steps in the planning process; uses and 
limitation of knowledge in planning; relation of facts and 
values. 
395. Housing and Urban Renewal (3-0) Cr. 3. S. Pre-
requisite: 153 or 270. Guidelines for housing policy for-
mulation as a part of the over-all planning process in 
urban areas. Includes analysis of housing needs, regulation, 
stimulation, renewal, and replacement of housing through 
public policy. The urban renewal process; analysis of 
various urban renewal programs; residential conservation, 
rehabilitation, and redevelopment; and commercial and 
industrial renewal 
432. Urban Development Planning. (0-9) Cr. 3. W. 
Prerequisite: Senior standing and permission of instructor. 
Preparation of a comprehensive plan, including alter-
natives. Preparation of selected effectuating devices for 
one or more of these alternative plans. 
433. Urban Development Programming. (0-9) Cr. 3. S. 
Prerequisite: 432, or senior standing in other curricula, 
and permission of instructor. The programming of plans 
through time, by such means as community renewal pro-
gramming and urban renewal projects, and planning-pro-
gramming-budgeting procedures. 
492. Planning Law, Administration and Implementation. 
(5-0) Cr. 5. F: Prerequisite: 153 or 270. The basis in 
constitutional, common, and statute law for the powers 
and duties of planning authorities and the powers of plan 
effectuation Problems of balancing public and private 
interest as revealed in study of leading court case& The 
administration of planning agencies and program& 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
511. History and Development of Planning. (2-0) Cr. 2. 
F. Evolution of planning in the United States and other 
selected countries to relate current status and future po-
tentials. Relates urbanization process to history and de-
velopment of planning to meet local, metropolitan, regional, 
state, and national needs. 
512. Urban Planning Profession. (1-0) Cr. 1. W. Pre-
requisite: 511. Various elements of public planning and 
the planning office, including comprehensive plan, zoning, 
planning commission, urban renewal, housing authority, 
planning administration, and other important aspects of 
the planning profession. 
513. Seminar. (1-0) Cr. 1. S. Prerequisite: 512. 
531. Metropolitan Planning Workshop. (0-9) Cr. 3. S. 
Preparation of a comprehensive plan for a metropolitan 
area or region. 
532. Inner City Planning Workshop. (0-9) Cr. 3. F. 
Analysis of problems confronting inner-city neighborhoods 
accompanied by a study of possible actions that might 
be taken to achieve identified objective& 
533. Urban Experimental Workshop. (0-9) Cr. 3. W. 
The study and analysis of experimental concepts postulated 
to improve man's urban environment. Concepts to be 
considered for examination will vary. 
541. Urban Planning Research Method& (2-3) Cr. 3. 
S. Research methods for the discovery of new knowledge 
in urban and regional planning. Research of various types 
and. sources of data and information systems. 
561. Theory of Urban Planning. (3-0) Cr. 3. W. Pre-
requisite: Econ 462 or graduate classification in town 
and regional planning. Advanced theory of urban planning 
as an art and a science. Land development models for 
planning purposes based on the theories from which the 
models derive. Value conflicts in urban planning and 
arrangements for accommodating these conthcts. 
571. Techniques of Urban Planning. (3-0) Cr. 3. F. 
Prerequisite: 272, or graduate classification in town and 
regional planning. Advanced qualitative and quantitative 
techniques in the preparation and programming of physical 
plans. Emphasis on new techniques derived from advanced 
planning theory. 
575. Urban Planning/ Urban Management (3-0) Cr. 3. 
S. An examination of the role planning plays in the man-
agement and decision making process. Topics receiving 
particular attention include: planning-programming-
budgeting theory and techniques, urban systems analysis, 
policy planning, and urban information systems. 
590. Special Topic& Cr. 1 to 3 each time elected Pre-
requisite: Permission of instructor. 
D. Urban Development Planning and Programming. 
E. Urban Renewal 
F. Regional and State Planning and Programming. 
G. Simulations in Urban Planning. 
H. Housing. 
I. New Towns Planning. 
J. Urban Planning in Underindustrialized Areas. 
592. Planning Law, Administration and Effectuation: 
(3-0) Cr. 3. F. Process of administration and implementa-
tion of planning programs through planning law. Effective 
management of the urban environment. Powers and duties 
of planning authorities and the powers of plan effectuation 
Problems of balancing public and private interest as re-
vealed in study of leading court cases. 
Courses for Graduate Students, major or minor 
614. Seminar. ( 1-0) R; S. Prerequisite: 513. 
699. Research. 
Veterinary Anatomy 
James H. Magilton, Acting Head of Department 
The Graduate Faculty 
Members: Cholvin, Christensen, Ghoshal 
Associate Members: Bal, Carithers, Magilton, Skold 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with major 
in veterinary anatomy, and minor work for students 
majoring in other departments. Within the veterinary 
anatomy major the student may specialize in micro-
scopic anatomy and macroscopic anatomy. 
Instruction and research facilities in biomedical 
engineering are provided jointly by the departments 
of Electrical Engineering, Veterinary Anatomy, and 
Veterinary Physiology and Pharmacology. See Bio-
medical Engineering for requirements. 
Prerequisite to major graduate work is the com -
pletion of an undergraduate curriculum substantially 
equivalent to that in veterinary medicine. 
Research is encouraged in gerontology, experi-
mental neuroanatomy, advanced veterinary micro-
scopic organology, surgical anatomy, advanced 
anatomy for biomedical engineering, gross anatomy, 
and ultrastructure of cells and tissues. 
There is no language requirement for the degree 
Master of Science. For the Doc;tor of Philosophy 
degree, the student is required to successfully com-
plete or pass by examination three quarters of a 
single foreign language. Students whose native lan-
guage is not English may substitute competence 
in English. 
Courses for Graduate Students, minor only 
404. Systematic Anatomy. (1-6 or 12) Cr. 3 or 5 each 
time taken SS. Prerequisite: One year of college biology, 
permission of instructor. 
A Ruminant Anatomy. Cr. 5. 
B. Nonruminant Anatomy. Cr. 5. 
C. Anatomy for Biomedical Engineering. Cr. 3. 
D. Avian Anatomy. Cr. 3. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
510. Endocrinology. (V Phys 510) (4-3) Cr. 5. Alt S., 
. offered 1975. Prerequisite: Permission of instructor. Em-
bryology, structure and function of endocrine organs. 
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511. Neuroanatomy. (2-0 or 6) Cr. 2 or 4. Alt F., 
offered 1974. Prerequisite: Permission of instructor. Central 
and peripheral nervous system including the organs of 
special sense. 
561. Comparative Mammalian Anatomy and Physiology. 
(V Phys 561) (B M E 561) (3-3) Cr. 4. F. Prerequisite: 
Credit or classification in B & B 304 or 404. Integrated 
teaching approach for graduate students who have had 
little or no previous training in anatom?' and physiology. 
Designed for students in animal nutrition, biochemistry, 
engineering, food and nutrition, psychology, and other 
biological sciences. Same applies to 562 and 563. Cellular 
structure and function, nervous system, sensory systems, 
and muscle systems. 
562. Comparative Mammalian Anatomy and Physiology. 
(V Phys 562) (B M E 562) (4-3) Cr. 5. W. Prerequisite: 
Credit or classification in B & B 305 or 405. Cardiovas-
cular system, respiration, acid-base balance, and renal 
system. 
563. Comparative Mammalian Anatomy and Physiology. 
(V Phys 563) (B M E 563) (3-3) Cr. 4. S. Prerequisite: 
B & B 305 or 405. Digestion, metabolism, reproduction 
and endocrine systems. 
590. Special Topics. Cr. 2 to 5 each time taken Pre-
requisite: Fifteen credits of acceptable graduate work, 
permission of instructor. A series of nonsequence courses 
selected from the following topics: 
A Ultra Structure of Animal Tissues. 
B. Techniques in Electron Microscopy. 
C. Geronotology of Domestic Animals. 
D. Special Problems in Gross Anatomy. 
E. Special Problems in Microscopic Anatomy. 
F. Anatomy of Laboratory Animals. 
G. Anatomical Techniques. 
Courses for Graduate Students, major or minor 
604. Seminar. Cr. 1. F. W. S.SS. 
699. Research. 
A Gross Anatomy. 
B. Microscopic Anatomy. 
Veterinary Clinical 
Sciences 
Wallace M. Wass, Head of Department 
The Graduate Faculty 
Members: Emmerson, Wass 
Associate Members: Grier, Lundvall 
The department offers work for the degree Master 
of Science with major in veterinary clinical science, 
and minor work for students majoring in other 
departments . Within the veterinary clinical sciences 
major, the student may specialize in veterinary medi-
cine, surgery, radiology, or reproductive diseases . 
Both thesis and nonthesis options are available. 
A satisfactory reading knowledge of one foreign 
language is strongly recommended. The Department 
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uses the standardized examinations provided by Educa-
tional Testing Service for this purpose. However, 
the Department will accept meaningful collateral 
work in lieu of a foreign language if this is recom-
mended by the student's committee. 
Prerequisite to major graduate work is graduation 
from an approved College of Veterinary Medicine. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
544. Advanced Animal ReproductioIL (2-3) Cr. 3. Alt. 
W., offered 1975. Prerequisite: 447, 450. A detailed study 
of reproductive diseases of the male animal. 
545. Advanced Animal ReproductioIL (2-3) Cr. 3. Alt. 
W., offered 1974. Prerequisite: 447, 450. A detailed study 
of reproductive diseases of the female animal. 
590. Special Topics. Cr. 1 to 5. Prerequisite: Permission 
of instructor. 
Courses for Graduate Students, major or minor 
604. Seminar. Cr. 1. F.W.S. 
640. Advanced Radiology. (2-3 or 9) Cr. 3 or 5. F.W.S. 
Prerequisite: 391. Detailed principles of clinical radiology 
with particular reference to radiographic interpretation. 
671. Advanced General Surgery. (2-3 or 9) Cr. 3 or 
5. F. W. S. Prerequisite: 442. An advanced course designed 
to investigate and discuss the responses of the body to 
surgical and anesthetic procedures. 
672. Advanced Special Surgery. (2-3 or 9) Cr. 3 or 
5. F. W. S. Prerequisite: 442. Advanced procedures in both 
clinical and research techniques are offered in abdominal, 
thoracic, orthopedic, cardiovascular, and neurological sur-
gery. 
676. Advanced Medicine. (2-3 or 9) Cr. 3 or 5. Alt. W. , 
offered 1974. Prerequisite: 446. Principles of general med-
icine. A study in depth of factors that contribute to the 
development of clinical signs as related to the pathogenesis 
of disease. 
677. Advanced Medicine. (3 or 5-0 ) Cr. 3 or 5. Alt. 
S. , offered 1975. Prerequisite: 446. An advanced study 
of metabolic diseases. 
678. Laboratory Animal Medicine and Pathology. (V 
Pth 678) (3-0) Cr. 3. Alt. SS., offered 1975. Prerequisite: 




and Preventive Medicine 
R . Allen Packer , Head of Department 
The Graduate Faculty 
Members: Dierks , Hofstad, Kaeberle , Manthei, Packer, 
Pier , Ross , Switzer 
Associate Members: Brown, Frey, Gough, Harris, Marl 
The department offers work for the degree Master 
of Science with majors in veterinary microbiology 
and veterinary preventive medicine, work for the 
degree Doctor of Philosophy with major in veterinary 
microbiology, and minor work to students taking 
major work in other departments. 
Prerequisite to major graduate work is the pos-
session of the D. V. M. degree or the completion 
of an undergraduate program in biological science 
with emphasis in microbiology. 
Knowledge of a language other than that native 
to the student is required. For the M. S. degree the 
student should have satisfactorily completed one year 
of college or university-level courses in a foreign 
language or must pass the ETS Graduate Student 
Foreign Language Examination at a score prescribed 
by the Department. For the Doctor of Philosophy 
degree, proficiency in two languages at the same 
level as for the M. S. degree, or proficiency in one 
language at a higher score is acceptable. An al-
ternative for the Ph.D. requirement is the com-
pletion of two years of college or university-level 
courses in a foreign language. Students whose native 
language is not English may satisfy the language 
requirement by proving their proficiency in English. 
French, German, Russian or Spanish are approved 
as foreign languages for any student. Other lan-
guages may be approved by petition to the depart-
ment. 
The department also participates in the inter-
departmental program of immunobiology. (See lmmu-
nobiology. ) 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
520. Serology. (Imbio 520) (2-6) Cr. 4. F. Prerequisite: 
381 or Bact 300. Kaeberle. Principles of serology as ap-
plied to the diagnosis of infectious diseases and research 
in immunology. 
522. Principles of Epidemiology. (3-0) Cr. 3. S. Pre-
requisite: 382, 383. Factors whiCh influence the spreall 
and perpetuation of animal diseases in animal and human 
populations. 
526. Advanced Veterinary Virology. (3-4) Cr. 5. Alt. 
W., offered 1974. Prerequisite: 383 or Bact 408, permis-
sion of instructor. Marll. The study of pathogenesis and 
ecology of viral infections and the procedures for diagnosis 
and control of viral diseases. 
590. Special Topic& Cr. 1 to 5. Prerequisite: 382. 
Courses for Graduate Students, major or minor 
604. Seminar. (1-0) Cr. 1. F. W. S. Packer. 
625. Pathogenic BacteriololQ'. (3-6) Cr. 5. SS. Prereq-
uisite: 381, 382. Packer, Harns. Advanced study of the 
pathogenic bacteria and technical procedures used in re-
search. 
626. Basic Mechanisms in Animal Virology. (3-4) Cr. 5. 
Alt. W., offered 1975. Prerequisite: 526 or Bact 408; B & B 
405 , permission of instructor. Mare Advanced study of 
animal virus host-cell interactions and technical procedures 
utilized in animal virus research. 
629. Medical Immunology. (lmbio 629) (3-6) Cr. 5. W. 
Prerequisite: 520, 10 quarter credits in biochemistry, per-
mission of instructor. Kaeberle. Mechanisms of resistance 
to disease including natural and acquired immunity. Nature 




Frank K. Ramsey, Head of Department 
The Graduate Faculty 
Members: Buck, Greve, Jeska, Monlux, O'Toole, 
Ramsey, Zimmermann 
Associate Members: Ball, Cheville, Hutton, Kemp, 
Kluge, Richter, Seaton, Van Gelder 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with major 
in veterinary pathology, and minor work for students 
majoring in other departments. Within the veterinary 
pathology major the student may specialize in vet-
erinary parasitology and veterinary toxicology. 
A satisfactory reading knowledge of one language 
is strongly recommended for the Master of Science 
degree. A satisfactory reading knowledge of two 
languages or a comprehensive knowledge of one_ 
language is strongly recommended for the Ph.D. 
degree. For students whose native language is not 
English, the ability to communicate adequately in 
English (certified by the Department of English) may 
be acceptable as a substitution for the reading knowl-
edge of one foreign language. The department uses 
the standardized examinations provided by Educa-
tional Testing Service and administered by the Uni-
versity for determining the proficiency of the reading 
knowledge of a student in a foreign language. 
It is possible to study for the degree Master 
of Science on a nonthesis basis. This option requires 
the completion of a minimum of 50 graduate credits, 
of which at least 15 must be earned in course work 
outside the department. The degree Master of Science 
with thesis requires the completion of a minimum 
of 45 graduate credits. 
Prerequisite to major graduate work is the com-
pletion of an undergraduate curriculum leading to 
the degree Doctor of Veterinary Medicine. 
Minor work is recommended in other departments 
of the College of Veterinary Medicine, and in bac-
teriology, biochemistry , cell biology, chemistry , zool-
ogy , entomology, physics, botany, genetics, psychology , 
or education. 
The department also participates in the inter-
departmental program of immunobiology. (See lmmu-
nobiology. ) 
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Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
551. General Pathology. (3-4) Cr. 5. F. Prerequisite: 
V An 303, 313. Ramsey. Fundamentals of disease with 
emphasis on disease in animals. 
554. Veterinary Toxicology. (3-0 or 4) Cr. 3 or 5. S. 
Prerequisite: 371. Buck, Van Gelder. Disease processes 
in animals caused by toxicants, differential diagnostic 
procedures, and identification of toxicants by laboratory 
tests. 
557, 558. Veterinary Parasitology. 557: (3-3) Cr. 4. W.; 
558: ( 4-3) Cr. 5. S. Prerequisite: 557: Permission of in-
structor; 558: 557. Greve, Kemp. Problems of parasitism 
in relation to animals. 
590. Special Topics. Cr. 1 to 5. F. W. S. SS. Prerequisite: 
Permission of instructor. 
A Veterinary Pathology. 
B. Veterinary Parasitology. 
C. Veterinary Toxicology. 
D. Radiobiology. 
Courses for Graduate Students, major or minor 
604. Seminar. Cr. 1. F.W.S.SS. 
653. Cellular Pathology. (3-0 or 4) Cr. 3 or 5. Alt. 
F., offered 1975. Prerequisite: 423. Kluge. Fundamentals 
involved in the pathogenesis of disease processes. 
654. Veterinary Neuropathology. (3-6) Cr. 5. Alt. S., 
offered 1975. Prerequisite: 511, 653. Ramsey. Advanced 
study of diseases of the nervous system. 
655. Physiopathology of the Skeletal System (3-0 or 4) 
Cr. 3 or 5. Alt. Yr. Prerequisite: 653. An advanced study 
of the nutritional and infectious diseases of bones and 
joints of animals. 
656. Advanced Veterinary Pathology. (1-3 to 12) Cr. 2 
to 5. F. W. S. SS. Prerequisite: 377, 423. 
A Experimental Pathology. 
B. Histochemistry. Ball 
C. Advanced Post-Mortem Techniques. 
D. Pathologic Hematology. 
E. Mycotic and Parasitic Granulomatous Diseases. Ramsey. 
F. Neoplasms of Domestic Animals. Kluge, Ramsey. 
657. Advanced Veterinary Toxicology. Cr. 2 to 5. Pre-
requisite: 554, 653 . Buck, Van Gelder. Advanced study of 
specific toxicants as related to animal diseases, public 
health hazards, and the chronic effects of agricultural 
chemicals on animal tissues. 
A Neurotoxoicology and behavioral toxicology. 
B. Organic pesticides and heavy metals. 
C. Toxic plant principles. 
D. Feed additives and trace elements. 
E. Biotoxins. 
F. Inhalation toxicology and toxic gases. 
659. Advanced Veterinary Parasitology. (3-0 to 6) Cr. 3 
to 5. Prerequisite: Permission of instructor. Greve, Kemp, 
Jeska, Zimmermann Introduction to research in animal 
parasitology. 
A Topics in Protozoology. 
B. Techniques in Parasitology. 
660. Pathology of Parasitic Diseases. (3-4) Cr. 5. Alt. 
SS., offered 1974. Prerequisite: Permission of instructor. 
Greve, Kemp, Jeska, Zimmermann A study of the gross 
and microscopic tissue changes caused by parasites. 
678. Laboratory Animal Medicine and Pathology. (V CS 
678) See Veterinary Clinical Sciences. 
699. Research. 
A Veterinary Pathology. 
B. Veterinary Parasitology. 
C. Veterinary Toxicology. 
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Veterinary Physiology and 
Pharmacology 
Melvin J. Swenson, Head of Department 
The Graduate Faculty 
Members: Cholvin, Dougherty , Gillette , Swenson , 
VanMeter, Wagner 
Associate Members: Ahrens, Crump , Engen, Hembrough , 
Kohlmeier, Reece 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with major 
in physiology (domestic animals) and minor work 
for students majoring in other departments. 
Any foreign language acceptable to the student ' s 
advisory committee is approved for the degree Doctor 
of Philosophy. A grade of 500 is required on the 
Educational Testing Service examination to meet 
the requirement. There is no language requirement 
for the degree Master of Science. 
Instruction and research facilities in biomedical 
engineering are provided jointly by the departments 
of Electrical Engineering, Veterinary Anatomy, and 
Veterinary Physiology and Pharmacology. See Bio-
medical Engineering for requirements. 
Students expecting to do major work should 
have fundamental knowledge of physiology, mathe-
matics, zoology, anatomy, physics, and chemistry. 
Courses for Graduate Students, minor only 
366. Avian Physiology. (2-3) Cr. 3. Alt. W., offered 
1974. Prerequisite: 264. Basic physiological processes in 
poultry with emphasis on the chicken. 
367. General Pharmacology. (3-3) Cr. 4. F. Prereq-
uisite: 350 or 563. General principles; pharmacology of 
drugs acting on the autonomic nervous system and central 
nervous system; neuromuscular blocking drugs, local an-
esthetics; toxicology. Courses 367-368 are designed for 
veterinary medical students and non-D. V. M graduat e stu-
dents. 
368. General Pharmacology. (3-3) Cr. 4. W. Prereq-. 
uisite: 367. Pharmacology of specific classes of drugs in-
cluding diuretics, endocrines, antimicrobials, cardiac, and 
gastrointestinal drugs. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
504. Seminar. Cr. 1. W. Prerequisite: Permission of 
instructor. Current concepts in research pertaining to phys-
iology of domestic animals. 
510. Endocrinology. (V An 510) (4-3) Cr. 5. Alt. S., 
offered 1975. Prerequisite: Permission of instructor. Bal, 
Swenson. Embryology , structure, and function of endocrine 
organs. 
512. Autonomic Nervous System Physiology. (3-3) Cr. 
4. Alt. W. , offered 1974. Prerequisite: Permission of instruc-
tor. Cellular considerations, neurotransmission, hypothala-
mus, cortical control, reflex arcs, control and regulation 
of internal functions and visceral organs. 
513. Central Nervous System Physiology. (3-3) Cr. 4. 
Alt. W., offered 1975. Prerequisite: Permission of instruc-
tor. Cellular considerations, neurotransmission, reflex arcs, 
synaptic inhibition in brain and spinal cord, electroenceph-
alography and evoked potentials, and sleep. 
561. Comparative Mammalian Anatomy and Physiology. 
(V An 561) (B M E 561) (3-3) Cr. 4. F. Prerequisite: 
Credit or classification in B & B 304 or 404. Integrated 
teaching approach for graduate students in basic anatomy 
and physiology. Designed for students in animal nutrition, 
biochemistry, engineering, food and nutrition, psychologyd 
and other biological sciences. Same applies to 562 an 
563. Cellular structure and function, nervous system, sen-
sory systems, and muscle systems. 
562. Comparative Mammalian Anatomy and Physiology. 
(V An 562) (B M E 562) ( 4-3) Cr. 5. W. Prerequisite: 
Credit or classification in B & B 305 or 405. Cardiovas-
cular system, respiration, acid-base balance, and renal 
system 
563. Comparative Mammalian Anatomy and Physiology. 
(V An 563) (B M E 563) (3-3) Cr. 4. S. Prerequisite: 
B & B 305 or 405. Digestion, metabolism, reproduction, 
and endocrine system 
570. Physiology of Gestation. (2-3) Cr. 3. Alt. W., of-
fered 1975. Prerequisite: Permission of instructor. Gillette. 
Inception, maintenance, and termination of pregnancy with 
particular emphasis on control mechanisms. Endocrine 
regulation of fetal metabolism, irowth, and development. 
Endocrine, metabolic, and other mteractions between fetus 
and dam Parturition. 
590. Special Topics. Cr. 1 to 5. Prerequisite: Permission 
of instructor. Special work in cardiovascular physiology, 
acid-base balance, digestion, endocrinolo~, hematology, 
myophysiology, neurophysiology, reproduction, renal phys-




Courses for Graduate Students, major or minor 
660. Digestive Physiology. (3-0) Cr. 3. Alt. S., offered 
1974. Prerequisite: Permission of instructor. Neuromuscular 
characterist ics of digestive tract, digestion, absorption, 
microbial digestion, and a comparative study of differences 
between ruminant and simple-stomached animals. 
661. Experimental Techniques in Physiology. (2-6) Cr. 
4. SS. Prerequisite: 563 or Zool 553. Hembrough, Pearson. 
Study of basic physiology in animals with various fistulas, 
bypasses, and extirpations produced by surgical techniques. 
664. Female Reproductive Endocrinology. (3-0) Cr. 3. 
Alt. W. , offered 1974. Prerequisite: 563 or Zool 553. Phys-
iopathology of the postpartum female, corpus luteum phys-
iology, and the role of the adrenal, thyroid, and euviron-
mental factors in reproduction. 
667. Qualitative Pharmacology: Isolated Tissues. (0-8) 
Cr. 4. S. Prerequisite: 368. Van Meter. Pharmacological 
experiment s designed to analyze qualitative nature of 
drug action on isolated tissue models. 
668. Quantitative Pharmacology: Bioassay. (0-8) Cr. 
4. F. Prerequisite: 667. Van Meter. Pharmacological exper-
ments designed to assay agonists and antagonists using 





Don Kirkham, Chairman, Advisory Committee 
Advisory Committee: Roger W. Bachman, E. R. Bau-
man, E. L. Denison, John D. Dodd, Keith M . 
Hussey , Howard P. ] ohnson, Mary S. Pickett , John 
F. Timmons, George T . Tsao, Homer W . Walker, 
Henry H. W ebster 
Work is offered for the degrees Master of Science 
and Doctor of Philosophy with major in water re-
sources under a cooperative arrangement with various 
departments including Agricultural Engineering, Ag-
ronomy, Bacteriology, Botany and Plant Pathology , 
Chemical Engineering , Civi l Engineering, Earth 
Science, Economics, Family Environment, Food Tech-
nology , Forestry, Horticulture, and Zoology and 
Entomology. Minor work is offered to students taking 
major work in other areas. Facilities exist in several 
departments for fundamenta~ research in such areas 
as source, distribution, and movement of water 
(hydrology); hydraulics of water control facilities ; 
physical , biological , and chemical properties of water 
(water quality); and economics of water resource 
developm·ent. For the nonthesis Master of Science 
degree, 52 quarter credits are required. . 
Students majoring in water resources will choose 
a major professor from the graduate faculty member-
ship of the cooperating departments and will develop 
the program of study under the guidance of a com-
mittee nominated by the administrative department 
head, approved by the Water Resources Advisory 
Committee, and appointed by the dean of the Grad-
uate College. For administrative purposes the student 
will be in the department of his major professor. 
For the degrees Master of Science and Doctor 
of Philosophy, the foreign language requirement, 
if any, is established on an .individual basis by 
the student ' s advisory committee. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
501. Water Resources L (3-0) Cr. 3. F. J>:rerequisite: 
Permission of water resources advisory comnnttee. Intro-
duction to water resources planning. Hydrology: source, 
distribution, and movement of water and hydraulics of 
water control facilities. 
502. Water Resources IL (3-0) Cr. 3. W. Prerequisite: 
Permission of water resources advisory committee. Water 
resources planning. The role of quality in water resources: 
physical, chemical, and biological aspects of water and 
waste water. 
503. Water Resources UL (3-0) Cr. 3. S. Prerequisite: 
Permission of water resources advisory committee. Water 
resources planning. Legal, government, socioeconomic, ad-
ministrative, and planning aspects of water resources. 
590. Special Topics. Cr. var. Prerequisite: Perm.ission 
of instructor. Literature reviews and conferences m ac-
cordance with needs and interests of the student 
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Zoology and Entomology 
Oscar E . Tauber, Chairman of Department 
The Graduate Faculty 
M embers: Roger W. Bachmann , Brindley , Bulkley, 
Buttrey, Carlander , Dahm, Griffith , Guthrie , Haugen , 
Hicks , Jarvis, Knight , Laffoon , Lewis , M uncy , M utch-
mor , Pedigo, Redmond , Rowley, T auber , Ulmer , 
Weller 
Associate Members: Baker, Beegle, Brown , Dolphin, 
Ellis , Forbes, Harding, Klun , M enzel, M itchell , 
Owens, Petersen, Powell, Shaw, Viles, Wing 
The department offers work for the degrees Master 
of Science and Doctor of Philosophy with majors 
in entomology, fisheries biology, wildlife biology, 
and zoology. The student may specialize in animal 
behavior, biological control, cell biology, ecology, 
economic entomology, embryology (developmental 
biology), insect pathology, insect physiology, insect 
toxicology, limnology , medical entomology, morphol-
ogy, parasitology, physiology, biology, protozoolo~y , 
taxonomy, and toxicology. To determine the major 
appropriate to the specialization, refer to the list on 
f ile in the Department of Zoology and Entomology , or 
in the Graduate College. 
Prerequisite to major and minor graduate work 
in the Department of Zoology and Entomology 
is the completion of at least two years of zoological 
courses, for part of which credit in other closely 
allied biological sciences may be substituted. Specific 
course requirements for advanced degrees depend 
partly upon previous training and experience in the 
major field of specialization. 
Proficiency in one foreign language is required 
for the M . S. and Ph.D. The same language may 
serve for both degrees. The degree of proficiency 
may be demonstrated by one year of college credit 
with a minimal average of 2.0 (on a 4.0 =A scale), 
by an Educational Testing Service Foreign Language 
Examination score of at least 500 , or by committee 
approval of equivalent language experience. The 
student's committee may require additional language 
competence. 
The department also participates in the inter-
departmental programs in cell biology, immunology, 
and water resources (See Biology, Cell Biology , Immu-
nology, or Water Resources.) 
The Iowa Cooperative Fisheries Unit and the 
Iowa Cooperative Wildlife Research Unit are asso-
ciated with the graduate programs in the Fisheries 
and Wildlife Biology section of the department. The 
European Corn Borer Laboratory at Ankeny is avail-
able for advanced study in certain phases of en-
tomological research. Various graduate courses in 
zoology are taught during the summer, and special 
research projects are supervised at the Iowa Lake-
side Laboratory, Lake Okoboji. 
I~dex to field of work is given by the second 
and third figures of course numbers: 
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00-09 General Zoology. 
10-19 Parasitology. 
20 -29 Anatomy. 
30-39 Embryology. 
40-49 Wildlife Biology. 
50-59 Physiology. 
60-69 Fisheries Biology. 
70-79 Entomology. 
90-99 Problems and 
Research. 
Courses for Graduate Students, minor only 
307. Invertebrate Zoology. ( 3-6) Cr. 5. F. S. SSL Pre-
requisite: 106; Biol 103. Shaw, Ulmer. Biology, life his-
tories, and classification of invertebrates. 
324. Histological Techniques. (2-6) Cr. 4. W. S. SSL Pre-
requisite: 106; 322 recommended. Buttrey. Methods of 
fixing, sectioning, mounting, and staining tissues for micro-
scopic study. 
401. Biological Illustration. (0-4) Cr. 2. W. Prerequisite: 
Fifteen credits in biological sciences. Haupt. Techniques 
and principles of biological illustration with emphasis on 
illustrating for scientific publications. 
*405. Fundamentals of Limnology. (2-3) Cr. 3. S. Pre-
requisite: Fifteen credits in biological sciences or graduate 
classification. Bachmann. Physical and chemical features 
of inland waters and their biological communities. Tech-
niques of limnological surveys. Field trips. 
428. Cell Biology. (C Bio 428) See Cell Biology. 
*447. Mammalogy. ( 2-6) Cr. 4. F.W. Prerequisite: 200; 
320 recommended Petersen. Biology, identification, and 
classification of mammals. Field trips. 
*448. Wildlife Techniques. (2-6) Cr. 4. S. Prerequisit e: 
340, 309, 447, Bot 424. Petersen. Survey and evaluation 
of techniques used in research and management of game 
animals; laboratory and field work, including extended 
trips. 
455. Principles of Physiology. (3-6 ) Cr. 5. W.S.SSI. Pre-
requisite: 106; Chem 142, 142L; organic chemistry and 
physics recommended. Redmond. Introduction to systemic 
functions with emphasis on vertebrates. 
*464. Ichthyology. (2-6) Cr. 4. F. W. Prerequisite: 200; 
320 recommended Menzel Biology, classification, and life 
histories of fishes. Field trips. 
*465. Fisheries Management. (3-3) Cr. 4. F. Prerequisite: 
405, 464. Carlander. Concepts and practices relating to 
maintenance and improvement of fishery resources. Lake 
and stream surveys for evaluations as fish habitat. Field 
tdps. 
•Courses administered by the College of Agriculture. All 
others administered by the College of Sciences and 
Humanities. 
Courses Primarily for Graduate Students, 
major or minor, open to qualified under-
graduates 
500. Seminar. Cr. 1. F. W. S. Prerequisite: Permission 
of instructor. Tauber. Reports of research and current 
literature. 
*501. Principles of Systematic Zoology. (2-3) Cr. 3. 
Alt. W., offered 1975. Prerequisite: Fifteen credits in zool-
ogy. Pedigo. Historical development of classificatory sys-
tems, with discussions concerning the species concept, 
phylogenetic interpretation, numerical taxonomy, and 
nomenclature. 
*502. Animal Ecology. (3-0) Cr. 3. W.SSI. Prerequisite: 
309, 405; Bot 424. Wing. Ecosyst em, community, popula-
tion, and habitat ecology of animals. 
503. Primate Evolution. (Anthr 503.) (3-0) Cr. 3. S. 
Prerequisite: Ten credits in biological science; or Anthr 
219 and three credits in biological science. Hicks, Shaw. 
Relationships and developmental history of primates. 
504. Arachnology. (2-6) Cr. 4. Alt. F., offered 1974. 
Prerequisite: Twenty credits in biological sciences. Hicks. 
Biology, morphology, ecology, phylogenetic relationships, 
and economic importance of arachnids, especially mites, 
ticks, and spiders. 
505. Nematology. (3-3) Cr. 4. Alt. S., offered 1974. 
Prerequisite: Permission of instructor; 311 recommended 
Ellis. Biology of free-living and parasitic nematodes. 
506. Free-Living Protozoa. (2-3) Cr. 3. Alt. S., offered 
1974. Prerequisite: Fifteen credits in zoology; 307 or 311 
recommended Buttrey. Taxonomy, morphology, life history, 
ecology, genetics, biology, evolution, and identification 
of major groups of free-living Protozoa 
507. Ethology. (Psych 507) (3-3) Cr. 4. Alt. F., offered 
1973. Prerequisite: 304. Shaw. Concepts and methods 
of behavioral analysis. 
508L, 509L Aquatic Ecology. (See list of courses offered 
at the Iowa Lakeside Laboratory.) 
510L Protozoology. (See list of courses offered at the 
Iowa Lakeside Laboratory. ) 
511. Parasitic Protozoa (2-3) Cr. 3. Alt. S., offered 
1975. Prerequisite: Fifteen credits in zoology; 307, 311, 
or 505 recommended Buttrey. Taxonomy, morphology, 
life history, host-parasite relationships, evolution, identifica-
tion, and medical significance of major groups of parasitic 
Protozoa 
512. Helminthology. (2-6) Cr. 4. F. Prerequisite: 307, 
320. Ulmer. Survey of the cestodes, trematodes, and nema-
todes parasitic in wildlife, laboratory animals, and man; 
selected vectors; identification, life histories, and host-
parasite relationships. See also list of courses offered at 
the Iowa Lakeside Laboratory. 
512L Helminthology. (See list of courses offered at the 
Iowa Lakeside Laboratory. ) 
527, 528. Advanced Cell Biology. (C Bio 527, 528) 
See Cell Biology. 
529. Cytochemistry. (0-6) Cr. 2. Alt. S., offered 1974. 
Prerequisite: Permission of instructor; 428 recommended 
Viles. Techniques and procedures in cytological research. 
• 540. Waterfowl Biology and Conservation. (2-3) Cr. 3. 
Alt. F. , offered 1973. Prerequisite: 320, 340. Weller. Taxon-
omy, biology, and conservation of waterfowl of the world 
Extended field trips. 
550. Comparative Animal Physiology. (3-6) Cr. 5. F. 
Prerequisite: 307 and 455, or permission of instructor. 
Redmond Functions in various phyla, with interpretations 
in terms of morphology, ecology, and evolution. 
551, 552, 553. Advanced Vertebrate Physiology. (3-3) 
Cr. 4 each. 551 : F.; 552: W.; 553: S.SSII. Prerequisite: 
320 or V An 404, 455, one quarter organic chemistry, 
one quarter college physics. Griffith. Primarily mammalian, 
systemic physiology with some cellular mechanisms. 551: 
Blood, nervous system, muscle. 552: Circulation, respira-
tion, digestion. 553: Metabolism, excretion, endocrinology. 
*560. Fishery Aspects of Water Pollution. (3-0) Cr. 3. 
Alt. S. , offered 1975. Prerequisite: 405, permission of in-
structor. Bulkley. Environmental requirements of fresh-
water fish in relation to aquatic pollution. 
• 563. Fish Propagation. ( 2-3) Cr. 3. Alt. S. , offered 
1974. Prerequisite: 465. Bulkley. Principles and techniques 
of fish propagation, hatchery operation, nutrition, and 
disease problems. 
*570. Insect Resistance in Crop Plants. (3-0) Cr. 3. 
W. Prerequisite: 370 or 376. Owens. Principles and mech-
anisms of insect control by host plant resistance. 
*571. Aquatic Insects. (2-6) Cr. 4. Alt. S., offered 1975. 
Prerequisite: 370, 405. Lewis. Taxonomy, life history, and 
ecology of aquatic in.sects. Field trips. 
*572. Insect Morphology. (2-9) Cr. 5. F. Prerequisite: 
Fifteen credits in zoology, including 370. Lewis. Intensive 
study of the external and internal anatomy and histology 
of insects. 
•57a, Economic Entomology. (2-4) Cr. 4. Alt W., offered 
1975. Prerequisite: Fourteen credits in zoology including 
370. Contemporary concepts of insect biology and insect 
population management 
•574, Medical Entomology. (2-6) Cr. 4. F. Prerequisite: 
Fifteen credits in zoology, including 370 or 376. Rowley. 
Identification, life history and control of arthropods attacking 
man, particularly those forms which are disease vectors. 
Field trips. 
•576, 577. Systematic Entomology. (3-6) Cr. 5 each. 
576: W.; 577: S. Prerequisite: 572. Laffoon Classification, 
collection, and natural history of insects. Nomenclature 
and taxonomic practices. Field trips. 
590. Special Topics. Cr. 1 to 5 each time taken Pre-
requisite: Fifteen credits in zoology, permission of instruc-
tor. 
E. Entomology. 
F. Fisheries and Wildlife Biology. 
Z. Zoology. 
•Courses administered by the College of Agriculture. All 
others administered by the College of Sciences and 
Humanities. 
Courses for Graduate Students, major or minor 
601. Zoological Literature. (3-0) Cr. 3. W. Prerequisite: 
Fifteen credits in zoology. Knight Literature and classical 
authors of zoology and · entomology; nomenclators; rules 
of zoological nomenclature. 
•602. Ecological Energetics. (3-0) Cr. 3. W. Prereq-
uisite: 309, Bot 424. Bachmann Theory and use of energy 
flow in analysis and description of ecosystems. 
•soa. Population Ecology. (5-0) Cr. 5. W. Prerequisite: 
502. Carlander. Animal population fluctuation with em-
phasis on mechanics of mamtaining optimal density. 
•so4. Zoogeography. (3-0) Cr. 3. Alt W., offered 1974. 
Prerequisite: Fifteen credits in zoology. Lewis. Geographic 
distribution of animals. 
•so5. Advanced Limnology. (3-6) Cr. 5. F. Prerequisite: 
405. Bachmann Physical, chemical, and biological pro-
cesses of lakes and streams and their relationships to 
biological productivity, ecological succession, and water 
quality. Limnological research techniques. Field trips. 
612. Advanced Parasitology. (3-0) Cr. 3. S. Prereq-
uisite: 512; 511 recommended. Ulmer. Special phases in 
host-parasite relationships of parasitic protozoans, worms, 
and arthropods. 
627. Microanatomy of Invertebrates. (2-6) Cr. 4. Alt 
S., offered 1975. Prerequisite: 322, 334, 455. Viles. Com-
parative histology, fine structure, and physiology of se-
lected invertebrate systems. 
639. Survey of Developmental Zoology. (3-0) Cr. 3. W. 
Prerequisite: 334, Gen 350. Brown Discussion of molecular 
and cytological principles of development with emphasis 
on recent research. 
•645. Wildlife Management (3-3) Cr. 4. Alt W., offered 
f975. Prerequisite: 342, 448, 502. Weller. Theories. and 
principles of wildlife conservation, management practices, 
and, special topics. 
650. Cell Physiology. (3-0 or 6) Cr. 3 or 5 .. S. Prereq-
uisite: 428; B & B 405. Dolphin Culture techruques, reg-
ulation of macromolecular synthesis and cell structure 
genesis during cell cycle. 
654. Vertebrate Endocrinology. (3-0) Cr. 3. W. Pre-
requisite: 551 or 552 or 553. Griffith. Structure and func-
tion of endocrine systems of vertebrates. 
•655. Insect Physiology. (3-6) Cr. 5. W. Prerequisite: 
370, and 455 or 650. Mutchmor. Life processes, organ 
functions of insects. 
•ass. Selected Topics in Insect Physiology. (3-0) Cr. 3. 
S. Prerequisite: 655. Mutchmor. Advanced study of se-
lected physiological processes of insects, and review of 
current problems in insect physiology. 
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*662. Techniques of Fisheries. (3-3) Cr. 4. Alt W., 
offered 1974. Prerequisite: 465, Stat 402. Muncy. Critical 
analysis of methods for studying fish growth, food habits, 
population estimation, and mortality rates. 
•663. Fisheries Resources. (3-0) Cr. 3. Alt W., offered 
1975. Prerequisite: 465. Muncy. Surveyoffisheryresources; 
analysis of problems concerned with commercial and sport 
fisheries and their management 
*671. Insect Ecology and Population Management. (3-3) 
Cr. 4. S. Prerequisite: 370, 402; Stat 101 or 401. Pedigo. 
Insect populations, emphasizing outbreaks, assessment, and 
concepts of management. 
•674. Advanced Medical Entomology. (2-6) Cr. 4. Alt 
W.,offered 1975. Prerequisite: 574. Rowley. Vector-parasite 
relationships, ecology, and epidemiology ofarthropod-borne 
animal diseases. 
•675. Insect Toxicology. (3-0) Cr. 3. Alt S., offered 
1974. Prerequisite: 572, and 650 or 655. Dahm Chemistry 
and mode of action of modern insecticides. 




F. Fisheries and Wildlife Biology. 
Z. Zoology. 
*Courses administered by the College of Agriculture. 
All others administered by the College of Sciences and 
Humanities. 
**Courses Offered at the Iowa 
Lakeside Laboratory 
302L Field Biology. (4-12) Cr. 4. SSI. Animals in the 
field, with particular emphasis on their recognition and 
on collecting, preserving, and laboratory culture methods. 
May not be used as a substitute prerequisite for advanced 
courses which list 106 as prerequisite. Field trips. Must 
be taken concurrently with Bot 30 lL. 
*371L Field Entomology. (8-24) Cr. 8. SSI. Survey 
of insect world including classification, life history, literature, 
and ecology. Emphasis on field observations, making and 
naming personal collection of insects. Field trips. 
490. Special Problems. (See preceding section) 
508L, 509L Aquatic Ecology. (8-24) Cr. 8 each. 508L: 
SSI.; 509L: SSII. Survey of local aquatic organisms and 
aquatic habitats; analysis of physiographic, physical, and 
chemical factors. Emphasis on field work, methodology, 
and basic ecological principles. Field trips. 
510L Protozoology. ( 8-24) Cr. 8. SSII. Prerequisite: 
Fifteen credits in zoology; 307 or 311 recommended. Sur-
vey of the free-living and parasitic protozoans; evolution, 
identification, life cycles, and host-parasite relationships. 
512L Helminthology. (8-24) Cr. 8. SSI. Prerequisite: 
307, 320. Survey of the cestodes, trematodes, and nema-
todes parasitic in wildlife, laboratory animals, and man; 
study of selected vectors; identification, life histories, and 
host-parasite relationships emphasized. 
590. Special Topics. (See preceding section.) 
699. Research. 
*Courses administered by the College of Agriculture. 
All others administered by the College of Sciences and 
Humanities. 
•*Written permission of the instructor is prerequisite to 
all courses offered at the Iowa Lakeside Laboratory. For 
current information concerning courses, registration, . and 
housing, see the annual Iowa Lakeside Laboratory Bulletin 
This bulletin is usually available from participating depart-
ments after February 15. 
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Graduate College Calendar/1973-1974 
Fall Quarter 1973 
University holiday, officesclosed ................................................................ .. ........ .. Monday, 3 September 
Opening Faculty Convocation .... . .. ... ..... . . ... . .. .... .................................. ....... ........... . Tuesday, 4 September 
Registration ....................................................................................................... . Tuesday, 4 September 
Class work begins ...... . ................. . ......... .... .. .... .. ... . .. .................... .. ... ....... . . ........ Thursday, 6 September 
End of fee payment period . ... , ................................................................. Tuesday, 11 September, 4 p.m. 
Graduate English examination .............................................................. Thursday, 13 September, 4-6 p.m. 
Last day to drop a course without instructor's recommendation ...... . ................... . .... Wednesday, 26 September 
Diploma slips due for Winter Quarter ........... . ...... .. ................. . ......... . ......................... . Friday, 12 October 
Educational Testing Service foreign language examinations ............................. October-date to be announced 
Thesis/dissertation due in Thesis Office for initial checking ~. -........ . ...... .. . , ............. . ........... Friday, 12 October 
Homecoming: Classes dismissed at noon Friday, resume 12:10 p.m., Monday . ....................... .... 26-29 October 
Last day for advanced degree final oral examinations . . .... .. . .... .. . . ............. ....................... Friday, 26 October 
Last day to drop a course without extenuating circumstances .......... . ....... .. .................... . Monday, 29 October 
Final deposit of thesis/dissertation in Thesis Office ............................................... .. ....... Friday, 2 November 
Winter registration for students in residence Fall Quarter .............. Friday, Monday-Thursday, 9 November and 
12-15 November 
Examination Week ....... ..... ..................... .. ...... . ..... .. .............. .. ... Monday through Friday, 12-16 November 
Graduation ... . ..... ........ .. ... .. .. . ............. .... . .... .... .... .. ................. .... ...................... . Saturday, 17 November 
University holiday, offices closed ..................................................... . Thursday and Friday, 22-23 November 
Winter Quarter 1974 
Registration for new and re-entering students ..... .. .................................. . ................ Monday, 26 November 
Class work begins ....... . ... . ......... .. .............. . .............. . ...................... . ... .. .... ... ...... Monday, 26 November 
End of fee payment period ..... ..... ....... ... ............................................ ... Wednesday, 28 November, 4 p.m. 
Graduate English Examination . ·.~ · . · ................ . .......... .. ... . .......................... Thur5day, 6 December, 4-6 p.m. 
Last day to drop a course without instructor 's··recommendation .. ..... . . . .. ......................... Friday, 14 December 
Christmas reces~ begins ..................................... . ......................................... Friday, 21 December, 6 p.m. 
University holiday, offices closed ............... . .................................... Monday and Tuesday, 24-25 December 
University holiday, offices closed ....... ... . . ................ ... ................. . . .. . . . . .. ... . . ... ............. Tuesday, 1 January 
Class work resumes .............. .. . ................................................................................. Monday, 7 January 
Diploma slips due for Spring Quarter ..... . .. . .. ... .......... . .. . ................ . ..... ... .................... . Friday, 11 January 
Thesis / dissertation due in Thesis Office for initial checking .... . . . ....................................... . Friday, 18 January 
Last day to drop a course without extenuating circumstances ...... · ... .... .. : ............... ........... . Friday, 1 February 
Educational Testing Service foreign language examinations .. . .. ......... .. . ... .. ... .. February-date to be announced 
Last day for .advanced degree final oral examinations ................................................. . ... Friday, 1 February 
Final deposit of thesis / dissertation in Thesis Office .... . .. ....... ..... ...................................... Friday, 8 February 
Spring registration for students in residence Winter Quarter ............... . Friday and Monday-Thursday, 15 and 
18-22 February 
Examination Week .................................... . ...... ........... . ... . ... . ... . . . Monday through Friday, 18-22 February 
Graduation ...... . ...................... . .... . .... .......... . . ... .................. .. .......................... . .. Saturday, 23 February 
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Spring Quarter 197 4 
Registration for new and re-entering students ... . .. . .... . .. . ..... . . .. .. .. . .. . . ....... . ...... . . . . . ... . ... . .. . . . Monday, 4 March 
Class work begins . . .... . .. ..... . . ...... .. .......... . .. . . . ......... . ............... . ....... . ........ . .... . .. . . . ... .. .. . Monday, 4 March 
End of fee payment period . .. .. .... ..... . . . .. .. ..... ... . . . .. . .. . . . .. . ... .. . .. ... . . .. . . . ....... . . .... Wednesday, 6 March, 4 p.m. 
Graduate English examination . ............. .. ... . . . . ... . ..... ... . . . .. . .. . . .. . .. ... . ..... .. . . . .. . Thursday, 14 March, 4-6 p.m. 
Last day to drop a course without instructor 's recommendation ....... .. . . ... .. . . .. . .... . ..... .. .... . .. Friday, 22 March 
Diploma slips due for Summer Quarter ... . .. ..... . .. ..... .. . . ... .. . . ... . . . . . .. . .... . . ... .. ... ... . .... . .. . . .. . . Thursday, 11 April 
Easter recess begins . .. . . .... ... . .... . .. .. . . .. . ...... . . . .. .. .. . ... .. ... . . . ..... . . . .. . . .. .... .... ...... . . . . Thursday, 11 April, 6 p.m. 
Class work resumes . ... .. .. ... .. . . ........ . . ... ...... ....... . .... . .. .. .. .. ..... . . . .......... .. . . ...... . ...... . . .. .... . Tuesday, 16 April 
Educational Testing Service foreign language examinations .. .. . .. . .. . . ..... .. .. . .. ... . . . .. April-date to be announced 
Thesis / dissertation due in Thesis Office for initial checking . .. . .... . ........... .. . .. ............... . . . .. .. . . Friday, 19 April 
Veishea: Classes dismissed noon Thursday . .... . . .. .... ... .. . .... . .... .. . . . .. ... . . .. .. . . ........ . Thursday-Saturday, 2-4 May 
Last day to drop a course without extenuating circumstances .............. . . . .. .. .. ........ ... ... .. . ...... Monday, 6 May 
Last day for advanced degree final oral examinations .. ..... .. ............ . ........ . .. .. . . . . ......... .. ....... . . Friday, 3 May 
Final deposit of thesis / dissertation in Thesis Office . . . ..... .. . . ... . .. . . .. .. .... . . . ... .. . . ...... . .. . ... .. . . .... . .. Friday, 10 May 
Summer registration for students in residence Spring Quarter . . ... .. .. . ... . .. . .. .. . .. .. . Monday, Tuesday, 20-21 May 
Examination Week ... .. .. . .. . .. . .. ... ... .. ... . . . .... .. . ...... . ..... . . . ....... . . . ..... .. .. . .. . Monday through Friday, 20-24 May 
Graduation ..... , ..... . . . .... . .. . . . .. .... .. . .... . . . .... . .... . ............... . ..... . .. . . . .. . ...... .. .... . ... .. . ... . ..... . Saturday, 25 May 
University holiday, offices closed ... ... ..... . .. ... .... .. . .. . .. ...... . . ... . . ... .. ... .. .. . .. ... .. .. . . . .. .. . ...... . .. Monday, 27 May 
Summer Quarter 1974 
Registration .... . ...... . .. . ..... .. ........ . . . ..... . . .. .. .. ....... .. ....... . . . . . .. .. . . .. . .. . ...... . .. . ... . .... . ............ Monday, 3 June 
Class work begins ..... . .. . . . .... .. .. . .. ... . . . .. . ................... .. . . . .................. ... . . .... . ...... . . . .. ... . .. .. . Tuesday, 4 June 
End of fee payment period ... . . . . .. ... .... . . .. . . ... . ... . . . ..... . .. ... .. .... . ........ . .......... . . .. . . . Wednesday, 5 June, 4 p.m. 
Graduate English examination .. . . ... ... . . . .. . .. ..... ......... .. . ........... . .......... . .......... .. Thursday, 13 June, 4-6 p.m. 
Last day to drop .a course (first session) without instructor 's recommendation ..... . .. . . . ... . .. . .... Thursday, 13 June 
Last day to drop a course (first session) without extenuating circumstances .. . .. .. . . . . . .... . ........ Thursday, 27 June 
University holiday, offices closed . . .... . ... .... . .. .. ... . . .. . ........ . ..... .. .. ....... .... . . . .. . . . .. .... .. .. . . . ..... Thursday, 4 July 
First Session ends .. . . . . . .. . .. . . . .. . .. ...... . .. ... . .. . . .. ... .. . . . .. . .. . . . . ...... . ......... . .... . ... . .... .. ..... . ... . . ... . Tuesday, 9 July 
Diploma slips dµe for Fall Quarter .. ..... . . . .. . .. .... . .. ... .... . .. . . . .. . . . . ............ .. ..... . .... .. ...... .. .. . . .. Tuesday, 9 July 
Registration for second session ..... . ... . .. .. ..... . ... . . .. ...... . . . ... .. ... ........... . .... ... .......... . ...... . .. Wednesday, 10 July 
Class work begins . . .... . .... .. .. . .. ... . . .... .. . .. ... .. . .. .. ..... . .. . . ... .. .. . ... .. ... . . . ........ .. ..... ... . . .. . . . .. . .. Thursday, 11 July 
Thesis / dissertation due in Thesis Office for initial checking .. ... .. . ... ... . . . ... .. . . . . . . .. . . ... . ..... .. .. ... Thursday, 11 July 
End of fee payment period .. . ... .. .. ... .. ... ... . ... . .... . .... .. .. .... .. . . . .... . ........ ..... . . .......... .. . Friday, 12 July, 4 p.m. 
Graduate English examination .. .... .. . . . . .. ... . . . . ..... . ...... ...... . ........ . .. . . . . .. .. . .. . .... ... . Thursday, 18 July, 4-6 p.m. 
Last day to drop a course (second session) without instructor 's recommendation . . . . ... . ... .. .... .. . Monday, 22 July 
Educational Testing Service foreigri language examinations ... ........ ... . .. . . ... .. . . . . . .. . . .July-date to be announced 
Last day for advanced degree final oral examinations .. .. . . .... .. ....... . .... . . ..... . . . ... . .... .. . . ......... Thursday, 25 July 
Final deposit of thesis / dissertation in Thesis Office . . . . . . . ...... . .... . ..... .. . ...... .. .................. . ... Thursday, 1 August 
Last day to drop a course (second session) without extenuating circumstances . . .. .... . ... .. . .. . . .. Monday, 5 August 
Second Session ends .. . . . . .. . . . .. . . . . . . . . .. . ... . . . . . . . . .... .. .. . . ... . ..... . ... . .. ....... . . ... . ..... . . .. . . .... .. . Wednesday, 14 August 
Graduation .. .. .... . . .. ... . . . . ...... .. . .... .. .. .. . . . . .. . ... . . .. . . .. .... ... ...... . .. . . . . . . . .. ........ . .. . ...... . .... Thursday, 15 August 
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Fall Quarter 1974 
University holiday, offices closed ................. ........................................................... Monday, 2 September 
Opening Faculty Convocation ............................... ... .... ....... .......... . .... .................... Tuesday, 3 September 
Registration .......... . .. .. ................................... ... .................... .... ........ ................... Tuesday, 3 September 
Class work begins ........................... ....... .. . . ...... .............. . ............................... . ... Thursday, 5 September 
End of fee payment period ..................................................... . ............. ... Tuesday, 10 September, 4 p.m. 
Graduate English examination ......................... .. ... ...... ................... . ...... Thursday, 12 September, 4-'6 p.m. 
Last day to drop a course without instructor's recommendation .............................. Wednesday, 25 September 
Diploma slips due for Winter Quarter ...................... . .............................................. . ... . Friday, 11 October 
Thesis/ dissertation due in Thesis Office for initial checking .......... .. ................... ............... Friday, 18 October 
Educational Testing Service foreign language examination ........... ........... ........ October-date to be announced 
Last day for advanced degree final oral examinations ...................... . ... . ... . .. ........ ........... Friday, 1 November 
Last day to drop a course without extenuating circumstances . ..... . .. . ............................ . Monday, 4 November 
Homecoming: Classes dismissed at noon Friday, 1 November, resume 12:10 p.m., Monday ......... 1-4 November 
Final deposit of thesis / dissertation in Thesis Office ............... ..... .. ... ............................... Friday, 8 November 
Winter registration for students in residence Fall Quarter .................... Friday and Monday through Thursday, 
15 and 18-21 November 
Examination Week ................................................................... Monday through Friday, 18-22 November 
Graduation ................... .. ..................... . .......................................................... . Saturday, 23 November 
University holiday, offices closed ...................................................... Thursday and Friday, 28-29 November 
Winter Quarter 1975 
Registration for new and re-entering students .................................................... . . . .... Monday, 2 December 
Class work begins ......... ... ................ .... .. . ... ..... ............................................. .. ...... Monday, 2 December 
End of fee payment period ................. ......... ....................................... ..... Wednesday, 4 December, 4 p.m. 
Graduate English examination ... .. ......................... . ........... .. ................... Thursday, 12 December, 4-6 p.m. 
Last day to drop a course without instructor's recommendation .............................. .. ... .. Friday, 20 December 
Christmas recess begins ........................ .. .... .. .......... .. ............................................. Friday, 20 December 
University holiday, offices closed ................................................. Tuesday and Wednesday, 24-25 December 
University holiday, offices closed ..................................... .. ..... .......... .......... . ......... Wednesday, 1 January 
Class w:ork resumes ........ ............ . ............ ...................... .. ...................... . .......... ... .. .. Monday, 6 January 
Diploma slips due for Spring Quarter .. .. ............................... ... ........... ... ..................... . Friday, 17 January 
Educational Testing Service foreign language examination ............................ February-date to be announced 
Thesis / dissertation due .in Thesis Office for initial checking ... .. ....................................... Friday, 24 January 
Last day to drop a course without extenuating circumstances ..................... . ....... .... ....... .. . Friday, 7 February 
Last day for advanced degree final oral examinations ...... .... .......................................... . Friday, 7 February 
Final deposit of thesis in Thesis Office .................... .. ................................................. Friday, 14 February 
Spring registration for students in residence Winter Quarter . .................... . Friday, Monday through Thursday, 
21 and 24-27 February 
Examination Week .............. . ... . ...... . ........ ... ........................ .... .... Monday through Friday, 24-28 February 
Graduation ........... .. .............................................................................................. . Saturday, 1 March 
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Spring Quarter 1975 
Registration for new and re-enter ing students . ... ......... . ... . ...... . . . .. ... .. ... .. . . ... . .. . . .... . . . ....... Monday, 10 March 
Class work begins . . .. . ....... .. ..... . .. .. . . .. ... . . . ............... . . . . .... .... . ...... . .. . . . . . .. ... .. .... . .... . . . .... Monday, 10 March 
End of fee payment period ........ ...... .. . .. .. . .... .. .. .... .. ..................................... Wednesday, 12 March, 4 p .m. 
Graduate English examination .. . .... .. .. .. ... ... . ......... . . . .. ... ... . .. . . . . . ..... . .. . . . . . . ..... . . . Thursday, 20 March, 4 p.m. 
Easter recess begins . .. .. ................. . .. . ...................... .... ................. .... .. ... .. . ... Thursday, 27 March, 6 p.m. 
Class work resumes . . ... . .... . ....... . . . . . ...... . .. . .. . .... . .. . . . .. . . .. . . ... ... . .. . . . . .. . .. ..... ... .... .. . .. .. .. . ...... . Tuesday, 1 April 
Last day to drop a cour:se without instructor 's recommendation . .. .. . ..... . . . .... . . . .. .. .... ... ....... .. . . . Tuesday, 1 April 
Diploma slips due for Summer Quarter . . . ... .. . . . . . .... ...... . .. . . . ... . . .. .. .. . ... .. .. . .. ... .. . . ... ..... . .. . . . .. Friday, 11 April 
Educational Testing Service foreign language examina tions . ... . . .. .. . ... .. ..... .. ... . . . .. . April-date to be announced 
Thesis/ dissertation due in Thesis Office for initial checking .......... ........ ........ .. .. .... .. ...... .. .... . Friday, 18 April 
Veishea: Classes dismissed at noon Thursday ........ .. .. .. .. .... .... ............. Thursday-Saturday, 1-3 May (Tentative) 
Last day for advanced degree final oral examinations ........ ..... ... .. . . . .. . .. ... .... . .. . . .. . . . . . .. .. .. . . ...... Friday, 2 May 
Last day to drop a course without extenuating circumstances .. .......... .. ......... .... . ............. . .... Monday, 5 May 
Final deposit of thesis / dissertation in Thesis Office .... .. .. ................ ... .. .... ... .......... . .... .......... .. Friday, 9 May 
Summer registration for students in residence Spring Quarter .. ........ .. .... .. .... Monday and Tuesday, 19-20 May 
Examination Week .. .. . .... . .. . .. . ... . . .. . . ... .. .. . ........... .. ..... . . . ... . . ............ .... Monday through Friday, 19-23 May 
Graduation . . . .... . . . . . . .. . . . . . . . .. .. .. . .. . ... . .. . .... . ... .. . . ..... .. . . .. . ... . . ............ . ... .. ... ... . ...... . ......... Saturday, 24 May 
University holiday, offices closed ........ .. .. . . . ................. . . . . ... . .. . . . . .. . ............. .. . . . ..... . . .. . . . . . Monday, 26 May 
Summer Quarter 1975 
Registration .. . . .... . ..... . . .. . . . .. . .. .. . . . . . .. .. . . . . ................. . . . ..... . . . . . .. ... . . . . . . . . . . ... . .. . ....... ..... . .... Monday , 2 June 
Class woro/begins .. . .. ... . ... . . . .. . . .. ...... ... ...... .. . . .. .. . ..... .. . . . .. . .. . . . . . . ....... . .. . ..... . .. .. . .... . . . ...... . . Tuesday, 3 June 
End of fee payment period ........ .. .... ...... ........... .. .... .. ........ .. .. .. .. .. ........ .. .. .... ... Wednesday , 4 June, 4 p.m. 
Last day to drop a course (first session) without instructor ' s• recommendation .......... . ...... ..... Thursday, 12 June 
Graduate English examination .. .... .. ........ .. .................... .. ...... .... .. .............. .... Thursday, 12 June, 4-6 p.m. 
Last day to drop a course (first session ) without extenuating circumstances .......... .. .. ........... Thursday, 26 June 
University holiday , offices closed . . .. . .. .. . . .... . ... ... . . .... ....... . .. . . . ...... . . . .. . . . .. . . ... . .. . .. . . .... . ........ . . . Friday, 4 July 
Diploma slips due for Fall Quarter ........ ... .... .... .. .. ....... .. ........ ........ .. ....... .. ... ...... .. .......... . Tuesday, 8 July 
First Session ends . . .. . . ......... . ................................. .. .. . . . . . . . . . . . . .. .. . .... .. . . . . . ... .. ... . .. .. ......... Tuesday, 8 July 
Registration for Second Session .. . .. .. .... ......... ............. .......... .. .... ...... .. .. .. .... .. .. .. ...... ..... Wednesday, 9 July 
Class work begins ., .. ............. .... ........... . .. .. ........... .... . ................ .... . ......... .. ... . ... ........ . Thursday, 10 July 
Thesis / dissertation due in Thesis Office for initial checking .. .... .... ............ .. ...... .................. Thursday, 10 July 
End of fee payment period .. .. .......... .. .... .. .......... .. .............. . .. ........ .... ...... .......... .. Friday, 11 July , 4 p.m. 
Gradua~e English examination ............ .. ...... ...... .. .. .............. .......... .. ..... .. .... .... Thursday, 17 July, 4-6 p.m. 
Last day to drop a course (second session) without instructor 's · recommendation . ... . ..... . . . .... . .. Monday, 21 July 
Educational Testing Service foreign language examinations ...... .. ... .... .... .. ......... .. .. July-date to be announced 
Last day for advanced degree final oral examinations ............. .... .. ...... .. .... .. .. ................. ... Thursday, 24 July 
Final deposit of thesis / dissertation in Thesis Office .. .. .. .. . .. ... .. ... ...... . .............. ... .. .............. Thursday, 31 July 
Last day to drop a course (second session ) without extenuating circumstances .... . ..... . . . ..... . .. Monday, 4 August 
Second session ends . ... . ................ . ................. .. ........ ... .... .... ... . . .. .. ... ...... . .. . .. . . . .. .. . Wednesday, 13 August 
Graduation . . .... . .... . . . . . . ....... . .... . ..... . .... . ... ... . . . . .. . ..... . ..... . .. .. . . . .... . ........ ... .. ..... . ... . . .. Thursday, 14 August 
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The Graduate Faculty 
PARKS, ROBERT W., President; Professor of Political Sci-
ence. B.A., 1937, Berea; M.A., 1938, Kentucky; Ph.D., 
1948, Wisconsin; LL.D., 1966, Berea; L.H.D., 1968, West-
mar; LL.D., 1968, Drake. 
ABIAN, ALEXANDER, Professor of Mathematics. B.S., 
1946, Tehran (Iran); M.S., 1954, Chicago; Ph.D., 1956, 
Cincinnati. 
ABRAHAM, WILLIAM H., Professor of Chemical Engi-
neering. B.Ch.E., 1952, Cornell; Ph.D., 1957, Purdue. 
ADAMS, HARRIET,* Professor of Applied Art. B.Des., 
1930, Kansas; M.A., 1934, Western Reserve. 
ADAMS, ROY D., *Assistant Professor of Economics. B.A., 
1968, M.A., 1971, Ph.D., 1972, Illinois. 
AHRENS, FRANKLIN A.,* Associate Professor of Veteri-
nary Physiology and Pharmacology. B.S., D.V.M., 1959, 
Kansas State; M.S., 1965, Ph.D., 1968, Cornell. 
ALEXANDER, J. DAVIDSON,* Assistant Professor of Phi-
losophy. B.A., 1967, Williams; M.A., 1970, Ph.D., 1972, 
Pennsylvania State. 
AMEMIYA, MINORU, Professor of Agronomy. B.S., 1942, 
California; M.S., 1948, Ph.D., 1950, Ohio State. 
ANDERSON, DALE A.,* Associate Professor of Aerospace 
Engineering. B.S., 1957, St. Louis; M.S., 1959, Ph.D. , 1964, 
Iowa State. 
ANDERSON, ERNEST W., Professor of Aerospace Engi-
neering; Anson Marston Distinguished Professor in Engi-
neering. B.S., 1926, North Dakota State; M.S., 1928, Ph.D., 
1933, Iowa State. 
ANDERSON, IRVIN C., Professor of Agronomy; Professor 
of Botany. B.S., 1951, Iowa State; M.S., 1954, Ph.D., 1957, 
North Carolina State. 
ANDERSON, JULIA F., Professor; Associate Dean of the 
College of Home Economics. B.S., 1941, Iowa State; M.S., 
194 7, Washington. 
ANDERSON, LLOYD L., Professor of Animal Science. 
B.S., 1957, Ph.D., 1961, Iowa State. 
ANDERSON, MARVIN S., Assistant Physicist, Ames Lab-
oratory-USAEC. B.A., 1961, Concordia. 
ANDERSON, PAUL M., Professor ofElectricalEngineering. 
B.S., 1949, M.S., 1958, Ph.D., 1961, Iowa State. 
ANGELIC!, ROBERT J., Professor of Chemistry. B.S., 
1959, St. Olaf; Ph.D., 1962, Northwestern. 
APPLEQUIST, JON B., Professor of Biophysics. B.S., 1954, 
California (Berkeley); Ph.D., 1959, Harvard. 
APT, LEON J., Associate Professor of History. B.A., 1956; 
M.A., 1957, Arkansas; Ph.D., 1965, Chicago. 
ARGANBRIGHT, DEANE E.,* Assistant Professor of Math-
ematics. B.S., B.S.Ed., 1962, Bowling Green; M.A., 1964, 
Ph.D., 1967, Washington. 
ARNOLD, BARRY C., Associate Professor of Mathematics; 
Associate Professor of Statistics. B.Sc., 1961, McMaster; 
M.S., 1963, Ph.D., 1965, Stanford. 
ARNOLD, CAROLE R., * Assistant Professor of Psychology. 
B.A., 1961, Louisiana State; M.A., 1963, Stanford; Ph.D., 
1967, Illinois. 
ARNRICH, LOTTE , Professor of Food and Nutrition. B.S., 
1944, Ph.D., 1952, California. 
ATHERLY, ALAN G., Associate Professor of Genetics; 
Associate Professor of Biochemistry. B.S., 1960, Western 
Michigan; Ph.D., 1965, North Carolina. 
ATKINS, RICHARD E., Professor of Agronomy. B.S., 1941, 
Kansas State; M.S., 1942, Ph.D., 1948, Iowa State. 
AVANT, LLOYD L., Associate Professor of Psychology. 
B.A., 1957, M.A., 1961, Furman; Ph.D., 1966, Kansas 
State. 
AVRAAMIDES, ACHILLES,* Assistant Professor of His-
tory. M.A., 1963, Ph.D., 1971, Minnesota. 
•Indicates Associate Member. 
BACHMANN, MARILYN D. *Assistant Professor of Zoology 
and Entomology. B.S., 1955, Ball State; MS., 1960, Ph.D., 
1964 Michigan. 
BACHMANN, ROGER W., Professor of Fisheries Biology. 
B.S., 1956, Ph.D., 1962, Michigan; M.S., 1958, Idaho. 
BAGLIN, JOHN E. E., Assistant Professor of Physics. 
B.S., 1957, M.S., 1959, Ph.D., 1964, Melbourne (Australia). 
BAHADUR, SHY AM,• Assistant Professor of Mechanical 
Engineering. B.E., 1957, ME., 1962, Roorkee (India); 
Ph.D., 1970, Michigan 
BAKER, JOHN R, • Associate Professor of Zoology and 
Entomology. B.S., 1952, B.A, 1956, MS., 1956, Wyoming; 
Ph.D., 1966, Minnesota 
BAL, HARPAL S.,* Associate Professor of Veterinary 
Anatomy. B.V.Sc., 1953, Punjab (India); MS., 1966, Ph.D., 
1969, Iowa State. 
BALL, A GORDON,• Professor of Economics; Associate 
Director, Center for Agricultural and Rural Development 
B.S., 1949, Toronto (Canada); MS., 1950, Ph.D., 1954, 
Iowa State. 
BALL, ROGER A.,• Associate Professor of Veterinary Pa-
thology, Veterinary Medical Re.search Institute. D. V .M., 
1954, Iowa State; Ph.D., 1964, Mmnesota. 
BALLOUN, STANLEY L., Professor of Poultry Science. 
B.S., 1930, Ph.D., 1952, Iowa State. 
BANCROFT, THEODORE A., Professor of Statistics. A.B., 
1927, Florida; A.M., 1934, Michigan; Ph.D., 1943, Iowa 
State. 
BARCUS, PA UL W., *Associate Professor of Nuclear Engi-
neering. B.S., 1945, U.S. Naval Academy; B.S., 1948, Mas-
sachusetts Institute of Technology; M.A., 1961, East 
Carolina; Ph.D., 1966, Iowa State. 
BARNES, RICHARD G., Professor of Physics and Chair-
man of the Department; Chief of the Physics Division, 
Ames Laboratory-USAEC. B.A., 1948, Wisconsin; M.A., 
1949; Dartmouth; Ph.D., 1952, Harvard. 
BARNES, WILFRED E., Professor of Mathematics and 
Head of the Department. S.B., 1949, S.M., 1950, Chicago; 
Ph.D., 1954, British Columbia (Canada). 
BARTON, THOMAS A., Professor of Landscape Architecture 
and Head of the Department. B.S. , 1941, M.L.A., 1960, 
Iowa State. 
BARTON, THOMAS J., Assistant Professor of Chemistry. 
B.S., 1962, Lamar State; Ph.D., 1967, Florida. 
BARTZ, WAYNE H., Professor of Psychology. B.A., 1960, 
M.A., 1961, Western Michigan; Ph.D., 1963, Purdue. 
BAS ART, JOHN P ., * Assistant Professor of Electrical 
Engineering. B.S., 1962, M.S., 1963, Ph.D., 1967, Iowa 
State. 
BATAILLE, ROBERT R., • Assistant Professor of English. 
B.A., 1962, Rutgers; M.A., 1965, Ph.D., 1970, Kansas. 
BATH, JOHN A., Professor of Psychology; Professor of 
Education. A.B., 1932, Peru State; M.A., 1933, Ph.D., 
1942, Nebraska. 
BAUMANN, E. ROBERT, Professor of Civil Engineering; 
Anson Marston Distinguished Professor of Engineering. 
B.S.E., 1944, Michigan; B.S., 1945, M.S., 1947, Ph.D., 
1954, Illinois. 
BA UMEL, C. PHILLIP, * Professor of Economics; Professor 
of Industrial Administration. B.Sc., 1950, M.Sc., 1957, 
Ohio State; Ph.D., 1961, Iowa State. 
BAUSKE, ROBERT J., • Associate Professor of Horticulture. 
B.A., 1943, Carleton; Ph.D., 1966, Iowa State. 
BAUTISTA, RENATO G., Assistant Professor of Chemical 
Engineering; Associate Engineer, Ames Laboratory-
USAEC. B.S., 1955, Santo Tomas (the Philippines); S;M., 
1957, Massachusetts Institute of Technology; l'h.D., 1961, 
Wisconsin. 
BEAL, GEORGE M., Professor of Sociology and Chairman 
of the Department of Sociology and Anthropology. B.S., 
1943, M.S., 1947, Ph.D., 1953, Iowa State. 
BEARD, JESS R.,* Professor of Education; Professor in 
Charge of Elementary Education. B.S., M.S., 1947, Illinois; 
Ed.D., 1958, George Peabody. 
BEARDSLEY, WENDELL G.,* Associate Professor of For-
estry. B.S., 1962, M.S., 1965, Minnesota; Ph.D., 1969, Utah 
State. 
BEAVERS, IRENE,* Associate Professor of Home Econ-
om1cs Education. B.S., 1948, George Peabody; M.S., 1953, 
Iowa State; Ph.D., 1962, Wisconsin. 
BEAVERS, WILLET L * A~socia~e Professor of Ph~sics. 
B.S., 1955, MS., 1959, Missouri; Ph.D., 1965, Indiana 
BEEGLE CLAYTON C.,* Assistant Professor of Zoology 
and Entomology. B.S., 1965, California State Polytechnic 
(San Luis Obispo); Ph.D., 1971, California (Riverside). 
BEER, CRAIG E ., Professor of Agricultural Engineering. 
B.S., 1950, M.S., 1957, Ph.D., 1962, Iowa State. 
BEITZ, DONALD C.,* Assistant Professor of Biochemistry; 
Assistant Professor of Animal Science. B.S., 1962, M.S., 
1963, Illinois; Ph.D., 1967, Michigan State. 
BENEKE, RAYMOND R., Professor of Economics. B.S., 
1940, M.S., 1946, Iowa State; Ph.D., 1949, Minnesota. 
BENNETT, AD~IAN A.,* Assistant Professor of H~sto~ . 
B.A., 1964, Antioch; M.A., 1966, Ph.D., 1970, Califorrua 
(Davis). 
BENSEND, DWIGHT W., Professor of Forestry. B.S., 1937, 
Ph.D., 1942, Minnesota. 
BENSON, DONALD R., Professor of English and Chair-
man of the Department. A.B., 1949, Kansas City; M.A., 
1951, Colgate; Ph.D., 1959, Kansas. 
BERARD, MICHAEL F., Associate Professor of Ceramic 
Engineering; Engineer, Ames Laboratory-USAEC. B.S., 
1960, M.S., 1962, Ph.D., 1968, Iowa State. 
BERGER, ROGER W., * Associate Professor of Industrial 
Engineering. B.S.M. E., 1958, Nebraska; M.S.I.E., 1962, 
Kansas State; Ph.D., 1968, Oklahoma State. 
BERGLES, ARTHUR E., Professor of Mechanical Engi-
neering and Chairman of the Department. S.B., S.M., 1958, 
Ph.D., 1962, Massachusetts Institute of Technology. 
BERNARD, ROBERT W.,* Associate Professor of Foreign 
Languages. B.A., 1958, St. Thomas; M.A., 1962, Ph.D., 
1968, Kansas. 
BERTRAM, LEE A.,* Assistant Professor of Engineering 
Mechanics. B.S., 1963, M.S.A.E., 1964, Purdue; Ph.D., 1969, 
Illinois Institute of Technology. 
BETZ, ELLEN L., Associate Professor of Psychology; 
Counseling Psychologist, Student Counseling Service. B.J., 
1947, Missouri; Ph.D., 1968, Minnesota. 
BEVERIDGE, ELIZABETH, Professor of Family Environ-
ment. B.S., 1929, Colorado State; M.S., 1934, Iowa State. 
BIGGS, DONALD L., Professor of Geology. B.A., 1949, 
M.A., 1951, Missouri; Ph.D., 1957, Illinois. 
BLACK, CHARLES A., Professor of Agronomy; Charles 
F. Curtiss Distinguished Professor in Agriculture. B.S., 
1937, Colorado State; M.S., 1938, Ph.D., 1942, Iowa State. 
BLACK, HENRY M., Professor of Mechanical Engineering; 
Alcoa Professor. B.S., 1929, Iowa State; S.M., 1934, Har-
vard. 
BOAST, WARREN B., Professor of Electrical Engineering 
and Head of the Department; Anson Marston Distinguished 
Professor in Engineering. B.S., 1933, M.S., 1934, Kansas; 
Ph.D., 1936, Iowa State. 
BOCKHOP, CLARENCE W., Professor of Agricultural Engi-
neering and Head of the Department. B.S., 1943, M.S., 
1955, Ph.D., 1957, Iowa State. 
BOHLEN, JOE M., Professor of Sociology. B.S., 1947, 
M.S., 1948, Ph.D., 1954, Iowa State. 
BOLES, DONALD E., Professor of Political Science. B.S., 
1950, M.S., 1953, Ph.D., 1956, Wisconsin. 
BOND, PAUL R., * Associate Professor of Electrical Engi-
neering. B.S., 1952, John Brown; M.S., 1958, Ph.D., 1963, 
Iowa State. 
BORGEN, FREDERICK H., *Assistant Professor of Psychol-
ogy and Research Psychologist, Student Counseling Service. 
B.A., 1963, Ph.D., 1970, Minnesota. 
*Indicates Associate Member. 
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BOWEN, CHARLES CLARK, Professor ofBotany ; Assistant 
Dean of the College of Sciences and Humanities. B.S. , 
1949, M.S., 1950, Ph.D., 1953, Michigan State. 
BOWEN, DALE W., * Associate Professor of Electrical Engi-
neering. B.S., 1955, South Dakota School of Mines; M.S., 
1956, Ph.D., 1963, Iowa State. 
BOWEN, GEORGE H., Professor of Physics. B.S., 1949, 
Ph.D., 1953, California Institute of Technology. 
BOYLAN, DAVID R., JR., Professor of Chemical Engi-
neering; Dean of the College of Engineering. B.S., 1943, 
Kansas; Ph.D., 1952, Iowa State. 
BOYLES, NORMAN L., • Professor of Education; Director 
of Teacher Placement. B.A., 1954, Tusculum; M.S., 1957, 
Ed.D., 1963, Tennessee. 
BRACKELSBERG, PAUL O.,* Associate Professor of Ani-
mal Science. B.S., 1961 , North Dakota State; M.S., 1963, 
Connecticut; Ph.D., 1966, Oklahoma State. 
BRAITO, RITA,* Assistant Professor of Sociology. B.S., 
1956, San Jose State; M.S., 1967, Washington; Ph.D., 
1970, Minnesota. 
BRAUN, JULIE A.,* Assistant Professor of English. B.A., 
1959, M.A., 1962, Ph.D., 1967, California (Los Angeles). 
BREARLEY, HARRINGTON C., JR.,* Associate Professor 
of Electrical Engineering; Associate Professor of Computer 
Science. B.E.E., 1946, Georgia Institute of Technology; 
M.S., 1950, Ph.D., 1954, Illinois. 
BREMNER, JOHN M., Professor of Agronomy; Professor 
of Biochemistry. B.Sc., 1944, Glasgow (Scotland); Ph.D., 
1948, D.Sc, 1959, London (England). 
BREWER, KENNETH A., Associate Professor of Civil 
Engineering. B.S.C.E., 1960, MS., 1961, Kansas State; 
Ph.D., 1968, Texas A and M 
BREWER, WILMA D., Professor of Food and Nutrition 
and Head of the Department. B.S., 1935, Kansas State; 
M.S., 1939, Washington State; Ph.D , 1950, Michigan State. 
BRINDLEY, TOM A., Professor of Entomology. B.S., 1928, 
M.S., 1929, Ph.D., 1934, Iowa State. 
BROCKMAN, WILLIAM H., * Associate Professor of Elec-
trical Engineering. B.S., 1960, M.S., 1962, Ph.D., 1966, 
Purdue. 
BRODSKY, ROBERT F., Professor of Aerospace Engi-
neering and Head of Department. B. Mech. Engr. (B.M.E.), 
1947, Cornell; M. Aero. E., 1948, D.Sc. (ENGR.), 1950, 
New York; M.S. (MATH), 1957, New Mexico. 
BROWN, FREDERICK G., Professor of Psychology; Pro-
fessor of Education. B.A., 1954, M.A., 1955, Wisconsin; 
Ph.D., 1958, Minnesota. 
BROWN, GEORGE GORDON,* Associate Professor of 
Zoology. B.S., 1959, MS., 1961, VirginiaPolytechnic;Ph.D., 
1966, Miami (Florida). 
BROWN, JOSEPH M., • Associate Professor of Electrical 
Engineering. B.S., 1954, Mississippi State; M.S., 1961, 
Southern Methodist; Ph.D., 1965, Carnegie-Mellon. 
BROWN, L. Ned,* Associate Professor of Veterinary Micro-
biology and Preventive Medicine, Veterinary Medical Di-
agnostic Laboratory. D.V.M., 1958, Ohio State; M.S., 1962, 
Ph.D., 1966, Iowa State. 
BROWN, MILTON D.,* Associate Professor of Education. 
B.S., 1941, Central Michigan; M.B.A., 1952, Denver; Ph.D., 
1964, Michigan. 
BROWN, R. GROVER, Professor of Electrical Engineering. 
B.S., 1948, M.S., 1951, Ph.D., 1956, Iowa State. 
BROWNING, GEORGE M., Professor of Agronomy. B.S., 
1932, Missouri; M.S., 1934, Ph.D., 1938, West Virginia. 
BROWNING, J. ARTIE, Professor of Plant Pathology. B.S., 
1947, Baylor; Ph.D., 1953, Cornell. 
BRUNER, DAVID K., * Professor of English. A.B. , 1933, 
A.M., 1934, Washington (St. Louis); Ph.D., 1941, Illinois. 
BRYAN, RAY J., Professor of Education; Professor-in-
Charge of Professional Studies. B.S., 1933, M.S., 1937, 
Kansas State; Ph.D., 1940, Nebraska. 
BUCHANAN, ROBERT E., Professor of Bacteriology; Pro-
fessor of Special Research and Development; Dean Emeritus 
of the Graduate College. B.S., 1904, D.Sc., 1958, Iowa 
State; M.S., 1906, Ph.D., 1908, Chicago; D.Sc., 1954, Rut-
gers. 
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BUCHELE, WESLEY F., Professor of Agricultural Engi-
neering. B.S., 1943, Kansas State; M.S., 1950, Arkansas; 
Ph.D., 1954, Iowa State. 
BUCK, GRIFFITH J.,* Associate Professor of Horticulture. 
B.S., 1948, M.S., 1949, Ph.D., 1953, Iowa State. 
BUCK, WILLIAM B., Professor of Veterinary Pathology 
(Toxicology), Veteri~ary :rv,tedical Diagnostic Laboratory. 
B.S., D.V.M., 1956, Missouri; M.S., 1963, Iowa State. 
BUDOLFSON, MARIE A.,* Professor of Family Environ-
ment. B.S. , 1932, M.S., 1943, Iowa State. 
BULKLEY, ROSS V., Associate Professor of Zoology and 
Entomology. B.S., 1952, M.S., 1957, Utah State; Ph.D., 
1969, Iowa State. 
BULTENA, GORDON L., Professor of Sociolo~ . B.A., 
1957, Northern Iowa; M.A., 1959, Ph.D., 1963, Mmnesota. 
BUNDY, CLARENCE E . ..t Professor of Agricultural Edu-
cation. B.S. , 1929, M.S., 1~34 , Iowa State. 
BUREAU, ALFRED J., * Assistant Professor of Physics. 
B.S., 1941, Billings Polytechnic; M.S., 1952, Ph.D., 1956, 
Iowa State. 
BURGER, CHRISTIAN P. * Associate Professor of Engi-
neering Mechanics. B.Sc. (Eng), 1952, Stellenbosch (South 
Africa); Ph.D., 1967, Capetown (South Africa ). 
BURKHART, LAWRENCE E. , Professor of Chemical Engi-
neering; Assistant Chief, Chemical Engineering Division, 
Ames, Laboratory-USAEC. B.S. , 1953, Kansas State;M.S. 
1956, Ph.D., 1958, Iowa State. 
BURNET, GEORGE, Professor of Chemical Engineering 
and Head of the Department; Chief, Chemical Engineering 
Division, Ames Laboratory-USAEC. B.S., 1948, M.S., 1949, 
Ph.D., 1951, Iowa State. 
BURRIS, JOSEPHS.,* Associate Professor of Botany. B.S ., 
1964, Iowa State; M.S., 1965, Ph.D., 1967, Virginia Poly-
technic. 
BURROUGHS, WISE, Professor of Animal Science; Charles 
F. Curtiss Distinguished Professor in Agriculture. B.S., 
1934, Ph.D., 1939, Illinois. 
BUTTREY, BENTON W., Professor of Zoology and Ento-
mology. B.S., 1947, MS., 1949, Idaho; Ph.D., 1953, Penn-
sylvania. 
BYLER, BENNIE L,* ' Assistant Professor of Agricultural 
Education. B. S., 1964, Arkansas State; MS., 1968, Ar-
kansas; D.Ed., 1972, Illinois. 
CAIN, BRYAN E., • Professor of Mathematics. B. S., 1963, 
Massachusetts Institute of Technology; MS., 1964, Ph.D. , 
1968, Wisconsin. 
CALDER, GEORGE V., Assistant Professor of Chemistry; . 
Associate Chemist, Ames Laboratory-USAEC. B.S., 1960, 
Notre Dame; Ph.D., 1965, California (Berkeley). 
CAMP, ROGER- C.; Professor of Electrical Engineering. 
B.S., 1955, Oklahoma State; M.S., 1957, Ph.D., 1962, Iowa 
State. 
CANUTE, RUSSELL J., •Associate Professor of Education; 
Assistant -qire.ctor, Student Counseli~g ~ervice. B.S., 1949, 
Western Michigan; M.A. , 1950, Michigan; Ed.D., 1961, 
Wyoming. 
CARITHERS, JEANINE R., * Associate Professor of Vet-
erinary Anatomy. B.S., 1956, M.S., 1965, Iowa State; 
Ph.D., 1968, Missouri. 
CARLAND ER, KENNETH D., Professor of Fisheries Bio-
logy. B.A., 1936, M.S., 1938, Ph.D., 1943, Minnesota. 
CARLIN, AGNES FRANCES, Professor of Food and Nutri-
tion; Pr?fessor of Food Technology. B.S., 1931, M.A., 1933, 
Columbia; M.S., 1943, Cornell; Ph.D .• 1947, Iowa State. 
CARLSON, BILLE C., Professor of Physics; Professor of 
Mathematics; Senior Physicist, Mathematics and Computer 
Science Division, Ames Laboratory-USAEC. B.A., 1946, 
M.A., 1947, Harvard; Ph.D., 1950, Oxford (England). 
CARLSON, DAVID L., • Associate Professor of Electrical 
Engineering. B.S., 1959, Minnesota;M.S., 1961,Ph.D., 1964, 
Iowa State. 
CARLSON, IRVING T., Associ_ate Professor of Agronomy. 
B.S., 1950, M.S., 1952, Washmgton State; Ph.D., 1955, 
Wisconsin. 
CARLSON, O. NORMAN, Professor of Metallurgy· Senior 
Metallur~st, Ames Laboratory-USAEC. B.A., 1943, Yank-
ton; Ph.IJ., 1950, Iowa State. 
*Indicates Associate Member. 
CARLSON, RICHARD E., * Assistant Professor of Agricul-
tural Climatology. B.S., 1967, Nebraska; M.S., 1969, Ph.D., 
1971, Iowa State. 
CARSTENS, ROBERT L. Professor of Civil Engineering. 
B.S., 1943, M.S., 1964, Ph.D., 1966, Iowa State. 
CARVER..t LOWELL L., * Professor of Industrial Education. 
B.S., 193u, Northern Iowa; M.S., 1937, Iowa State. 
CAUGHEY, ROBERT A. , Professor of Civil Engineering. 
B.S. , 1907, C.E ., 1916, Pennsylvania State. 
CHANG, H.C., • Associate - Professor of Sociology. B.A., 
1944,Southwest Associated University (China);M.S. ,1965, 
Ph.D. , 1968, Missouri. 
CHAPMAN, ORVILLE L., Professor of Chemistry. B.S., 
1954, Virginia Polytechnic, Ph.D., 1957, Cornell. 
CHARITY, LEON F., Profe~sor of Agricultural ~n~~eering. 
B.S., 1940, New Hampshire; M.S. , 1952, Virgmia Poly-
technic; Ph.D. , 1956, Cornell. 
CHARLES, DON C. , Professor of Psychology; Professor of 
Education. B.A., 1941, Iowa State Teachers; M.A., 1947, 
Ph.D., 1951, Nebraska. 
CHEN, CHIH W., Associate Professor of Metallurgy; Senior 
Metallurgist, Ames Laboratory-USAEC. B.A., 1944, Na- · 
tional Chiao Tung (China); M.S., 1950, Illinois Institute 
of Technology; Ph.D., 1954, Columbia. 
CHENG, HANG-SHENG, Associate Professor of Economics. 
~.A., 1948, Tsing-Hw8: (China); M.A., 1953, George Wash-
mgton; Ph.D., 1963, Prmceton. 
CHERRY, EUGENE S.,• Assistant Professor of Psychology; 
Clinical Psych?l~ist, Student Counse~nlfi Service. B.A., 
J;~:ih~arvard, .A. , 1961, Kent State, P .D., 1968, Van-
CHEVILLE, NORMAN F., * Associate Professor of Veteri-
nary Pathology. D.V.M., i959, Iowa State; M.S., 1962, 
Ph.D., 1964, Wisconsin. 
CHIOTTI, PREMO, Professor of Metallurgy; Senior Metal-
lurgist, Ames Laboratory-USAEC. B.s:; 1938, Illinois; 
Ph.D., 1950, Iowa State. 
CHOL VIN, NEAL R., Professor of Veterinary Physiolo~ 
and Pharmacology; Professor ofV eterinary Anatomy; Chair-
man of Biomedical Engineering Program. B .S., 1949, Wayne 
State; D.V.M., 1954, M.S. , 1958, Michigan State; Ph.D., 
1961 , Iowa State. 
CHRISTENSEN, GEORGE C.,ProfessorofVeterinary Anat-
omy; Vice President for Academic Affairs. D.V.M., 1949, 
M.S., 1950, Ph.D., 1953, Cornell. 
CHRISTIAN, JAMES W., Professor of Economics. B.A. , 
1962, M.A. , 1964, Ph.D., 1966, Texas. 
CHRISTIAN, LA UREN L., * Associate Professor of Animal 
Science. B.S. , 1958, Iowa State; M.S., Ph.D., 1963, Wis-
consin. 
CLARDY, JON C., Associate Professor of Chemistry; Chem-
ist, Ames Laboratory-USAEC. B.S., 1964, Yale; Ph.D., 
1968, Harvard. 
CLARK, SAMUEL G., *Associate Professor of Child Devel-
opment and Chairman of the Department. B.Sc.Ed., 1959, 
M.Sc.Ed., 1963, Drake; Ph.D., 1968, Iowa State. 
CLEASBY, JOHN L., Professor of Civil Engineering. B.S., 
1950, M.S., 1951, Wisconsin; Ph.D., 1960, Iowa State. 
CLEM, JOHN R., Associate Professor of Physics and Phys-
icist, Ames Laboratory-USAEC. B.S., 1960, M.S., 1962, 
Ph.D., 1965, Illinois. 
COADY, LARRY B. , • Assistant ProfessorofElectricalEngi-
neering. B.S., 1959, M.S. , 1'963, Ph.D., 1965, Iowa State. 
CODY, ROBE~~ D., * Associate Prof~ss~r of Geology. B.A., 
1960, St. Louis, M.A., 1962, Wyommg, Ph.D., 1968, Col-
orado. 
COHEN, HARRY,* ~ssociateProfessorofSociology.B.B.A., 
1956, M.A., 1959, City College of New York; Ph.D., 1962, 
Illinois. 
COLWELL, PETER, Associate Professor of Mathematics. 
B.A., 1958, Wooster; M.A., 1960, Ohio; Ph.D., 1965, Min-
nesota. 
COMSTOCK, CHESTER S., JR.,* Assistant Profe1>sor of 
Electrical Engineering. B.E.E., 1959, Union; M.S., 1964, 
Ph.D., 19.69, Iowa State. 
CONNOLLY, CHARLES P ., JR., * Associa te Professor of 
Speech. A.B., 1961, Dayton; M.A., 1962, Ohio; Ph.D., 1970, 
Ohio State. _ 
COOK, BARNETT C., Associate Professor of Physics; 
Physicist, Ames Laboratory-USAEC. B.S., 1946, North-
western; Ph.D., 1956, Chicago. 
COOK, WILLIAM J.,* Associate Professor of Mechanical 
Engineering. B.S., 1957, M.S., 1959, Ph.D., 1964, Iowa 
State. 
COOPER, BENJAMIN S. * Assistant Professor of Physics; 
Associate Physicist, Ames Laboratory-USAEC. B.A., 1963, 
Swarthmore; Ph.D., 1968, Virginia. 
CORBETT, JOHN D., Professor of Chemistry and Chair-
man of the Department; Chief, Chemistry Division, Ames 
Laboratory-USAEC. B.S., 1948, Ph.D., 1952, Washington. 
CORNE'ITE, JAMES L., Professor of Mathematics. B.S., 
1955, West Texas State; M.A., 1959, Ph.D., 1962, Texas. 
COURTEAU, JOANNA,* Assistant Professor of Foreign 
Languages. B.A., 1960, Minnesota; M.A., 1962,Ph.D., 1970, 
Wisconsin. 
COWLES, HAROLD A., Professor of Industrial Engineering. 
B.S., 1949, M.S., 1953, Ph.D., 1957, Iowa State. 
COX, C. PHILIP, Professor of Statistics. B.A., 1940, M.A., 
1947, Oxford (England). 
COX, DAVID F., Professor of Statistics. B.S., 1953, Cornell; 
M.S., 1957, North Carolina State; Ph.D., 1959, Iowa State. 
CRASE, SEDAHLIA J.,* Assistant ProfessorofChildDevel-
opment B. S., 1967, Berea College; MS., 1969, Kentucky; 
Ph.D., 1972, Iowa State. 
CRAVENS, HAMILTON,* Assistant Professor of History. 
B.A., 1960, M.A., 1962, Washington; Ph.D., 1969, Iowa. 
CRAWFORD, HAROLD R., Professor of Agricultural Edu-
cation and Head of the Department. B.S. , 1950, M.S. , 
1955, Ph.D., 1969, Iowa State. 
CRAWLEY, H. BERT, Assistant Professor of Physics; As-
sociate Physicist, Ames Laboratory-USAEC. B.S., 1962, 
Louisiana Polytechnic; Ph.D., 1966, Iowa State. 
CROM, ROBERT L., • Associate Professor of Journalism and 
Mass Communication; Assistant Dean of University Ex-
tension. B.S., 1950, Iowa State; M.S., 1956, North Dakota 
State; Ph.D. , 1967, Michigan State. 
CRUMP,MALCOLM H.,* Associate Professor ofVeterinary 
Physiology and Pharmacology. B.S., 1951, Virginia Poly-
technic; D.V.M., 1958, Georgia; M.S., 1961, Ph.D., 1965, 
Wisconsin. 
CUMMINGS, DAVID E.,* Assistant Professor of English. 
B.A., 1947, Pennsylvania State; M.A., 1954, Columbia; 
Ph.D., 1969, Nebraska. 
DAHIYA, RAJBIR SINGH,* Associate Professor of Mathe-
matics. B.Sc., 1960, M~Sc., 1962, Ph.D., 1966-67, Birla 
Institute of Technology and Science (Pilani). 
DAHM, PAUL A., Professor of Zoology and Entomology; 
Professor in Charge of Entomology; Professor of Biochem-
istry; Charles F. Curtiss Distinguished Professor in Agri-
culture. B.A., 1940, M.A., 1941, Ph.D., 1947, Illinois. 
DANIELSON, GORDON C., Professor of Physics; Distin-
guished Professor in Sciences and Humanities; Senior Phys-
icist, Ames Laboratory-USAEC. B.A., 1933, M.A., 1935, 
British Columbia (Canada); Ph.D., 1940, Purdue. 
DANOFSKY, RICHARD A., Professor of Nuclear Engi-
neering. B.S. , 1955, M.S., 1960, Ph.D., 1963, Iowa State. 
DARE, CHARLES E., * Assistant Professor of Civil Engi-
neering. B.A., 1961, B.S., 1962, M.S., 1963, Ph.D., 1968, 
Iowa. 
DAVEY, HAROLD W., Professor of Economics. B.A., 1936, 
Syracuse; M.A., 1938, Ph.D., 1939, Harvard. 
DAVID, HERBERT A., Professor of Statistics and Head 
of the Department; Director of the Statistical Laboratory. 
B.Sc., 1947, Sydney (Australia); Ph.D., 1953, London(Eng-
land). 
DAVID, HERBERT T., Professor of Statistics; Professor 
oflndus.trial Engineering. ~.B., 1947, Harvard; M.A., 1948, 
Columbia; Ph.D., 1960, Chicago. 
DA VIES, PHILLIPS G , * Associate Professor of English. 
B.A., 1946, Marquette; M.A., 1947, Ph.D., 1960, North-
western. 
DAVIS, ARTHUR W , • Professor of Engineering Mechanics. 
B.S., 1929, M.S., 1931, Ph.D., 1939, Iowa State. 
*Indicates Associate Member. 
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DEAN, DWIGHT G., Professor of Sociology. A.B ., 1943, 
Capital; M.Div., 1946, Garrett; M.A. , 1947, Northwestern; 
Ph.D., 1956, Ohio State. 
DEAN, NATHAN W., Assistant Professor of Physics. B.S., 
1963, North Carolina; Ph.D., 1968, Cambridge (England) 
DEARIN, RAY D., • Associate Professor of Speech. B.A., 
1963, Harding; M.A., 1965, Ph.D., 1970, Illinois. 
DEMIREL, TURGUT, Professor of Civil Engineering. B.S., 
1949, Ankara (Turkey); M.S., 1959, Ph.D., 1962, Iowa 
State. 
DENISEN, ERVIN L., Professor of Horticulture and Chair-
man of the Department. B.S., 1941, Minnesota; M.S., 1947, 
Ph.D., 1949, Iowa State. 
DEWI'IT, JERALD R., • Assistant Professor of Zoology 
and Entomology. B.S., 1967, Eastern Illinois; M.S., 1970, 
Ph.D., 1972, Illinois. 
DICKINSON, TERRY L., * Assistant Professor of Psycho-
logy. B.S., 1964, M.A., 1967, Ph.D., 1969, Ohio State. 
DICKMANN, DONALD I., Assistant Professor of Forestry. 
B.S., 1964, Washington; Ph.D., 1969, Wisconsin. 
DICKSON, SPENCER E., Professor of Mathematics. B.A., 
1960, Kansas; M.S., 1961, Ph.D., 1963, New Mexico State. 
DIEDRICK, WALTER,* Associate Professor of Industrial 
Education. B.S., 1959, M.S., 1960, Stout State; Ph.D. , 
1971, Iowa State. 
DIEHL, HARVEY, Professor of Chemistry; Distinguished 
Professor in Sciences and Humanities. B.S., 1932, Ph.D., 
1936, Michigan. 
DIERKS, RICHARD E., Professor of Veterinary Micro-
biology and Preventive Medicine, Veterinary Medical Re-
search Institute. B.S., 1957, D.V.M., 1959, M.P.H., 1964, 
Ph.D., 1964, Minnesota. 
DILTS, HAROLD E., Professor of Education; Professor-
in-Charge of Secondary Education. B.S., 1951, M.A., 1958, 
Northern Iowa; Ph.D. , 1963, Iowa. 
DISSINGER, JEAN K.,• Assistant Professor of Psychology; 
Assistant Professor of Education. B.S., 1957, M.A., 1960, 
Iowa; Ph.D., 1968, Purdue. 
DOAK, PAUL D.,• Associate Professor of Economics. B.S., 
1957, M.S., 1960, Missouri; Ph.D., 1965, Iowa State. 
DOBSON, JOHN M., Associate Professor of History. B.S., 
1962, Massachusetts Institute of Technology; M.S., 1964, 
Ph.D., 1966, Wisconsin. 
DODD, CHARLES M , Professor of Ceramic Engineering. 
B.Cer.E. , 1927, Cer.E., 1933, Ohio State. 
DODD, JOHN D. , Professor of Botany. B.S. , 1938, New 
York State College of Forestry; M.S., 1940, Vermont; Ph.D., 
194 7, Columbia. 
DOERSCHUG, EARLE B., • Assistant Professor of Genetics. 
A.B. , 1961, Hiram; Ph.D., 1967, Indiana. 
DOLPHIN, WARREN D.,* Assistant Professor of Zoology 
and Entomology. B.S., 1962, West Chester State; Ph.D., 
1968, Ohio State. 
DORFMAN, GERALD A,* Assistant Professor of Political 
Science. B. S. , 1961, Wisconsin; MA , 1963, Ph.D., 1971, 
Columbia 
DOUGAL, MERWIN D., * Associate Professor of Civil Engi-
neering. B.S., 1956, Ph.D., 1969, Iowa State; M.S., 1958, 
Iowa. 
DOUGHERTY, ROBERT W., Professor of Veterinary Phys-
iology and Pharmacology. B.S., 1928, Iowa State; D.V.M., 
1936, Ohio State; M.S., 1941, Oregon State. 
DOW, JAMES R.,• Assistant Professor of Foreign Lan-
guages. B.A., 1957, Mississippi College; M.A., 1961, Ph.D., 
1966, Iowa; Postdoctoral Study, 1970-71, California (Los 
Angeles). 
DRAPER, DIANNE C.,• Assistant Professor ofChildDevel-
opment. B.S., 1961, Denison; M.A., 1964, Ph.D., 1968, 
Missouri. 
DREXLER, M. BURTON.,* Professor of Speech. B.A., 1949, 
Johns Hopkins; M.A., 1951, Minnesota; Ph.D., 1964, Illinois. 
DUMENIL, LLOYD C., Associate Professor of Agronomy. 
B.S., 1942, M.S. , 1951, Ph.D., 1958, Iowa State. 
DUNLEAVY, JOHN M., Professor of Plant Pathology. B.S., 
1949, M.S., 1951, Ph.D., 1953, Nebraska. . 
DURAND, DONALD P., Professor of Bacteriology. B.S., 
1955, Guilford; M.S., 1957, Ph.D., 1960, Kansas State. 
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DUVEN, DENNIS J.,• Assistant Professor of Electrical 
Engineering. B.S., 1962, M.S., 1964, Ph.D., 1971, Iowa 
State. 
DYAS, ROBERT W.,• Professor of Landscape Architecture. 
B.S., 1950, M.L.A., 1954, lowa State. 
DYER, JAMES A., Professor of Mathematics. B.S., 1952, 
M.A., 1954, Ph.D., 1960, Texas. 
EARLS, LESTER T., Professor of Physics. A.B., 1927, 
M.S., 1929, Wisconsin; Ph.D., 1934, Michigan. 
EBBERS, LARRY H., * Assistant Professor of Education; 
Assistant to the Dean B.S., 1962, M.S., 1968, Ph.D., 
1971, Iowa State. 
EBERHART, STEVE A., Professor of Agronomy. B.S., 
1952, M.S., 1958, Nebraska; Ph.D., 1961, North Carolina 
State. 
EDWARDS, DAVID C., Professor of Psychology. B.S., 1959, 
Wisconsin; M.A., Ph.D., 1962, Iowa. 
EKBERG, CARL E., Jr., Professor of Civil Engineering 
and Head of the Department. B.C.E., 1943, M.S., 1947, 
Ph.D., 1954, Minnesota. 
ELDRIDGE, EBER,* Professor of Economics. B.S., 1942, 
Ph.D., 1960, Iowa State; M.S., 1957, Michigan State. 
ELLEBY, HOTTEN A.,* Associate Professor of Civil Engi-
neering. B.C.E., 1956, M.S., 1957, Minnesota; Ph.D., 1964, 
Michigan State. 
ELLIS, CHARLES J., * Associate Professor of Zoology and 
Entomology. B.A., 1943, Amherst; M.A., 1961 , Iowa State 
Teachers College; Ph.D., 1967, Iowa State. 
ELLIS, HAROLD B., * Professor of Civil Engineering; Pro-
fessor of Construction Technology. B.S., 1941, Washington 
State; M.S., 194 7, Massachusetts Institute of Technology; 
Ph.D., 1963, Iowa State. 
ELROD, JOHN W., * Assistant Professor of Philosophy. 
B.A. , 1962, Presbyterian; M.A., 1967, Ph.D., 1972, Columbia. 
EL VIK, KENNETH 0., * Assistant Professor of Industrial 
Administration. B.S., 1957, Morningside; M.A., 1960, Ph.D., 
1970, Nebraska. 
EMMERSON, MACK A., Professor of Veterinary Clinical 
Sciences. D.V.M., 1925, M.S., 1928, Iowa State; Dr. Med. 
Vet., 1930, Zurich (Switzerland). 
ENGEL, ROSS A., Associate Professor of Education, B. A, 
1948, Northern Iowa; MS., 1952, Drake; Ph.D., 1962, 
Iowa 
ENGEN, RICHARD L., * Associate Professor of Veterinary 
Physiology and Pharmacology. B.S., 1954, Ph.D., 1965, 
Iowa State; M.S., 1958, Colorado State. 
EPSTEIN, ABRAHAM H.,* Associate Professor of Plant 
Pathology. B.S., 1952, Cornell; M.S., 1954, Rhode Island; 
Ph.D., 1969, Iowa State. 
ESPENSON, JAMES H., Professor of Chemistry; Senior 
Chemist, Ames Laboratory-USAEC. B.S., 1958, California 
Institute of Technology; Ph.D., 1962, Wisconsin. 
EVEN, JOHN C., JR.,* Associate Professor of Industrial 
Engineering. B.S., 1957, M.S., 1959, Northwestern; Ph.D.; 
1969, Oklahoma State. 
EWAN, RICHARD C., Associate Professor of Animal Sci-
ence. B.S., 1956, M.S., 1957, Illinois; Ph.D. , 1966, Wis-
consin. 
EWING, SOLON A.,• Professor of Animal Science; Assis-
tant Director, Agriculture and Home Economics Experi-
ment Station. B.S., 1952, M.S., 1956, Ph.D., 1958, 
Oklahoma State. 
FADEN, ARNOLD M.,• Associate Professor of Economics. 
B.A., 1954, City College of New York; Ph.D., 1967, 
Columbia. 
FANSLOW, ALYCE M., •Assistant Professor of Home Eco-
nomics Education. B.S., 1957, Minnesota; M.S., 1960, Ph.D., 
1966, Iowa State. 
FANSLOW, GLENN E., • Associate Professor of Electrical 
Engineering. B.S., 1953, North Dakota State; M.S., 1957, 
Ph.D., 1962, Iowa State. 
FARRAR, DONALD R.,• Assistant Professor of Botany. 
B.S., 1963, Southeast Missouri State; M.S., 1966, Ph.D., 
1971, Michigan. 
*Indicates Associate Member. 
FASSEL, VELMER A., Professor of Chemistry; Deputy 
Director, Institute for Atomic Research; Director of Ames 
Laboratory-USAEC. B.A., 1941, Southeast MissouriState; 
Ph.D., 194 7, Iowa State. 
FEHR, WALTER R., Associate Professor of Agronomy. 
B.S., 1961, M.S. , 1962, Minnesota; Ph.D., 1967, Iowa State. 
FEINBERG, LEONARD, Professor of English. B.S., 1937, 
M.A., 1938, Ph.D., 1946, Illinois. 
FELLINGER, ROBERT C , * Professor of Mechanical Engi-
neering. B.S., 1947, Iowa; M.S., 1948, Iowa State. 
FENTON, THOMAS E., * Associate Professor of Agronomy. 
B.S., 1959, M.S., 1960, Illinois; Ph.D., 1966, Iowa State. 
FINK, A.M., Professor of Mathematics. B.A., 1956, Wart-
burg; M.S., 1958, Ph.D., 1960, Iowa State. 
FINNEMORE, DOUGLAS K., Professor of Physics; Senior 
Phy~icist , Ames Laboratof)'.-"£!SAEC. B.S., 1956, Pennsyl-
vama State; Ph.D., 1962, Illin01s. 
FISHER, RAY W., * Associate Professor of Mechanical En-
gineering; Plant Manager, Institute for Atomic Research. 
B.S., 1948, Iowa State. 
FITZPATRICK, JOHN J.,* Assistant Professor of Political 
Science. B.S.F.S., 1965, Georgetown; M.A., 1968, Ph.D, 
1972, State University of New York (Buffalo). 
FLATT, RONALD E., * Associate Professor of Veterinary 
Pathology. B.S., 1960, D.V.M., 1962, Ph.D., 1967, Cali-
fornia (Davis). 
FLETCHER, LEHMAN B., Professor of Economics. B.S., 
1954, Florida; Ph.D., 1960, California. 
FOLEY, DEAN C.,* Associate Professor ofPlantPathology. 
B.S., 1949, Idaho; M.S., 1951, West Virginia; Ph.D., 1955, 
Pennsylvania State. 
FORBES, YOLA M., * Assistant Professor of Zoology and 
Entomology. A.B., 1961, M.A., 1963, California (Berkeley); 
Ph.D., 1970, California (Davis). 
FOREMAN, C. FREDERICK, Professor of Animal Science; 
Professor in Charge of Dairy Science. B.S., 1948, M.S., 
1949, Kansas State; Ph.D., 1953, Missouri. 
FORKER, BARBARA E., Professor of Physical Education 
for Women and Head of the Department. B.S., 1942, East-
ern Michigan; M.S., 1950, Iowa State; Ph.D., 1957, Michi-
gan. 
FOSS, JOHN G., Associate Professor of Biophysics. B.S., 
1951, Polytechnic Inst. of Brooklyn; M.S., 1953, Connecti-
cut; Ph.D., 1956, Utah. 
FOUAD, ABDEL-AZIZ A., Professor of Electrical Engi-
neering. B Sc., 1950, Cairo (Egypt); M.S., 1953, Iowa; 
Ph.D., 1956, Iowa State. 
FOX, KARL A., Professor of Economics; Distinguished 
Professor in Sciences and Humanities. B.A. , 1937, M.A., 
1938, Utah; Ph.D., 1954, California. 
FOX, RODNEY T.,* Professor of Journalism and Mass 
Communication. B.S., 1930, Iowa State; M.S.J. , 1941,North-
western. 
FRANKE, ROBERT G.,* Associate Professor of Botany. 
B.S., 1956, Northern Illinois; M.S., 1961, Northwestern; 
Ph.J?., 1965, Texas. 
FRANZEN, HUGO F., Associate Professor of Chemistry; 
Chemist, Ames Laboratory-USAEC. B.S., 1957, California; 
Ph.D. , 1962, Kansas. 
FREDERICK, LLOYD R., Professor of Agronomy; Pro-
fessor of Bacteriology. B.S., 1943, Nebraska; M.S., 1947, 
Ph.D. , 1950, Rutgers. 
FREEMAN, ALBERT E., Professor of Animal Science; 
P~of~s~or of Dairy Science. B.S., 1952, M.S., 1954, West 
V1rg1ma; Ph.D., 1957, Cornell. 
FRENCH, DEXTER, Professor of Biochemistry; Professor 
of Chemistry; Distinguished Professor in Sciences and 
Humanities. B.A., 1938, D.Sc., 1960, Dubuque; Ph.D., 
1942, Iowa State. 
FREY, KENNETH J., Professor of Agronomy; Charles 
F. Curtiss Distinguished Professor in Agriculture. B.S., 
1944, M.S., 1945, Michigan State; Ph.D., 1948, Iowa State . . 
FREY, MERWIN L., • Professor of Veterinary Microbiology 
and Preventive Medicine, Veterinary Medical Research 
Institute. B.S., D.V.M., 1956, Kansas State; M.S., 1961, 
Ph.D., 1966, Wisconsin. 
FRITZ, J.AMES S., Professor of Chemistry; Senior Chemist, 
Ames Laboratory-USAEC. B.S., 1946, James Millikin; 
M.S., 1946, Ph.D., 1948, Illinois. 
FROMM, HERBERT J., Professor of Biochemistry. B.S., 
1950, Michigan State; M.S., 1952, Ph.D., 1954, Loyola 
(Chicago). 
FRYE, M. VIRGINIA,* Associate Professor of Physical Ed-
ucation for Men (Leisure Services). B.A., 1940, Bradley; 
M.S., 1955, Ph.D., 1964, Illinois. 
FUCHS, RONALD, Associate Professor of Physics; Phys-
icist, Ames Laboratory-USAEC. B.S., 1954, California 
Institute of Technology; Ph.D., 1957, Illinois. 
FULLER, WAYNE A., Professor of Statistics; Professor of 
Economics. B.S., 1955, M.S., 1957, Ph.D., 1959, Iowa State. 
FUNG, HON-PONG,* Associate Professor of Civil Engi-
neering. B.S.C., 1942, Lingnan (China); M.S., 1948, Ph.D., 
1956, Iowa State. 
FUTRELL, GENE A.,* Professor of Economics. B.S., 1951, 
M.S., 1957, Iowa State; Ph.D., 1964, Ohio State. 
GALYON, AUBREY E.,* Assistant Professor of English. 
B.A., 1950, Maryville (Tennessee); B.D., 1953, Chicago; 
M.A., 1956, Tennessee; Ph.D., 1970, Iowa. 
GARCIA, PILAR A.,* Associate Professor of Food and 
Nutrition. B.S., 1949, Philippines; M.S., 1950, Michigan; 
M.S., 1952, Ph.D., 1955, Iowa State. 
GEHNER, MARTIN D., Professor of Architecture and 
Head of the Department. B.Arch., 1956, M.Arch., 1963, 
Michigan. 
GEIGER, LOUIS G., Professor of History and Chairman 
of the Department. B.S., 1934, Central Missouri State; 
M.A., 1940, Ph.D., 1948, Missouri. 
GEORGE, J. RON~LD, * Associate Professor of Agronomy. 
B.S., 1962, Washington State; M.S., 1964, Ph.D., 1967, 
Purdue. 
GERSTEIN, BERNARD C., Associate Professor of Chem-
istry; Chemist, Ames Laboratory-USAEC. B.S., 1953, 
Purdue; Ph.D., 1960, Iowa State. 
GHOSHAL, NANI GOPAL, Associate Professor of Vet-
erinary Anatomy. G.V.Sc., 1955, B.V. College (India); 
D.T.V.M., 1961, Royal School of Veterinary Studies (Scot-
land); Dr. med. vet., 1962, Tieraerztliche Hochschule (West 
Germany); Ph.D., 1966, Iowa State. 
GIESE, HENRY, Professor of Agricultural Engineering. 
B.S., 1919, M.S., 1927, Arch.E., 1930, Iowa State. 
GILBERT, CHARLES D.,* Assistant Professor of Elemen-
tary Education B.A., 1956, Wabash; M.S., 1961, Butler; 
Ed.D., 1969, Ball State. 
GILKEY, HERBERT J., Professor of Engineering Mech-
anics. B.S., 1911, Oregon State; B.S., 1916, Massachusetts 
Institute of Technology; S.B., 1916, Harvard; M.S., 1923, 
Illinois; Sc.D., 1939, Buena Vista. 
GILLETTE, D. DALE, Associate professor of Veterinary 
Physiology and Pharmacology. D.V.M., 1953, Iowa State; 
Ph.D., 1962, California. 
GILMAN, HENRY, Professor of Chemistry; Distinguished 
Professor in Sciences and Humanities. B.S., 1915, M.S., 
1917, Ph.D., 1918, Harvard. 
GLASS, LYNN W., *Assistant Professor of Secondary Educa-
tion. B.A., 1963, M.A., 1964, Northern Iowa; Ph.D., 1970, 
Iowa. 
GOLL, DARREL E., Professor of Animal Science; Professor 
of Biochemistry; Professor of Food Technology. B.S., 1957, 
M.S., 1959, Iowa State; Ph.D., 1962, Wisconsin. 
GOODALE, THOMAS G., • Assistant Professor of Educa-
tion; Associate Dean of Students. B. S. , 1962, Ph.D., 1971, 
Iowa State; MA, 1966, Michigan State. 
GORDON, JOHN C., Associate Professor of Forestry. B.S., 
1961, Ph.D., 1966, Iowa State. 
GOUDY, WILLIS J.,* Assistant Professor of Sociology. 
B.A., 1964, College of St. Thomas; M.S., 1967, Ph.D., 1970, 
Purdue. 
GOUGH, PATRICIA M., * Associate Professor of Veteri-
nary Microbiology and Preventive Medicine, Veterinary 
Medical Research Institute. B.S., 1958, Wisconsin; Ph.D., 
1966, Minnesota. 
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GOWAN, ARTHUR M., Professor of Education; Dean of 
Admissions and Records. B.A., 1932, Northern Iowa; M.A., 
1939, Iowa; Ph.D., 1947, Iowa State. 
GRADWOHL, DAVID M.,* Professor of Anthropology. B.A., 
1955, Nebraska; Ph.D., 1967, Harvard. 
GRAHAM, FREDERICK M., * Associate Professor of Engi-
neering Mechanics. B.S., 1948, M.S., 1950, Ph.D., 1966, 
Iowa State. 
GRA'ITO, CHARLES P., * Associate Professor of Economics. 
B.S., 1957, M.S., 1959, Cornell; Ph.D., 1964, Pennsylvania 
State. 
GRAVES, DONALD J ., Professor of Biochemistry. B.S., 
1955, Illinois; Ph.D., 1959, Washington. 
GREEN, DETROY E.,* Professor of Agronomy. B.S., 1954, 
M.S., 1961, Ph.D., 1965, Missouri. 
GREER, MARY HELEN, Assistant Professor of Veterinary 
Physiology and Pharmacology, Biomedical Engineering. 
B.A., 1964, Centre College of Kentucky; M.S., 1966, Ph.D., 
1968, Pennsylvania State. 
GREER, RAYMOND T., Associate Professor of Nuclear 
Engineering. B.S., 1963, Rensselaer; Ph.D., 1968, Pennsyl-
vania State. 
GREGORAC, ROBERT J., Associate Professor of Math-
ematics. B.S., 1960, Case Institute of Technology; M.S., 
1962, Ph.D., 1965, Iowa. 
GREVE, JOHN H., Professor of Veterinary Pathology. 
B.S., 1956, D.V.M., 1958, M.S., 1959, Michigan State; 
Ph.D., 1963, Purdue. 
GRIER, RON L.,* Associate Professor of Veterinary Clin-
ical Sciences. D.V.M., 1965, Iowa State; Ph.D., 1970, Colo-
rado State. 
GRIFFITH, DAVID R., Professor of Zoology. A.B., 1953, 
M.S., 1957, Ph.D., 1960, Missouri. 
GROENEVELD, RICliARD A, • Associate Professor of 
Statistics. B.A, 1956, Dartmouth; MA, 1963, Ph.D., 1967, 
Boston University. 
GROSSMAN, ALLEN S., Assistant Professor of Physics. 
B.S., 1961, Hofstra; M.S., 1964, Adelphi; Ph.D., 1969, 
Indiana. 
GROSVENOR, DALE D., * Associate Professor of Com-
puter Science; Assistant Director of Computation Center. 
B.S., Ag.E., M.E., 1948-49, M.S., 1960, Ph.D., 1963, Iowa 
State. 
GSCHNEIDNER, KARL A., JR., Professor of Metallurgy; 
Senior Metallurgist, Ames Laboratory-USAEC; Director, 
Rare-Earth Information Center. B.S., 1952, Detroit; Ph.D., 
1957, Iowa State. 
GUSTAFSON, RICHARD C.,* Associate Professor of 
English. A.B., 1955, Gonzaga; M.A., 1957, Ph.D., 1960, 
Kansas. 
GUTHRIE, WILBUR D., Professor of Zoology and Ento-
mology. B.S., 1950, M.S., 1951, Oklahoma State; Ph.D., 
1958, Ohio State. 
GWIASDA, KARL E., * Assistant Professor of English. B.S., 
1959, Illinois Institute of Technology; B.A., 1964, Butler; 
M.A., 1966, Ph.D., 1969, Northwestern. 
HACKER, BARTON C., Assistant Professor of History; 
Assistant Professor of Mechanical Engineering. B.A., 1955, 
B.A., 1960, M.A., 1962, Ph.D., 1968, Chicago. 
HADWIGER, DON F., Professor of Political Science. B.A., 
1953, Oklahoma; M.A., 1954, Nebraska; Ph.D., 1956, Iowa. 
HAGGARD, FRANK E., * Associate Professor of English. 
B.A., 1955, M.A., 1965, Ph.D., 1966, Kansas. 
HALE, HARRY W., Professor of Electrical Engineering. 
B.S., 1942, M.S., 1949, Ph.D., 1953, Purdue. 
HALL, JERRY L, • Associate Professor of Mechanical 
Engineering. B.S., 1959, MS., 1963, Ph.D. , 1967, Iowa 
State. 
HALL, RUTH E.,* Associate Professor of Textiles and 
Clothing. B.S., 1938, M.S., 1950, Iowa State; Ph.D., 1964, 
Minnesota. 
HALLAUER, ARNEL R., Professor of Plant Breeding. 
B.S., 1954, Kansas State; M.S., 1958, Ph.D., 1960, Iowa 
State. 
HAMILTON, CARL, Professor of Journalism and Mass 
Communication; Vice President for Information and De-
velopment. B.S., 1936, Iowa State. 
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HAMLIN, GLADYS E. , * Associate Professor of Applied 
Art. Ph.B., 1926, Chicago; MA , 1937, Columbia 
~~MMER, CHARtES L., Professor of Physics; Senior Phys-
1c1st, Ames Laboratory-USAEC. B.S. , 1948, M. S. , 1950, 
Ph.D., 1954, Michigan. 
HAMMOND, EARL G., Professor of Food Technology; 
Professor of Biochemistry. B.S., 1948, M.A., 1950, Texas; 
Ph.D., l953, Minnesota. 
HAN, CHIEN-PAI, Associate Professor of Statistics. B.A., 
1958, National Taiwan; M.A., 1962, Minnesota; Ph.D, 
1967, Harvard. 
HANDY, CHARLES B.,* Associate Professor of Industrial 
Administration. B.A., 1947, Westminster; M.A., 1956, Iowa; 
C.P.A., 1958; Ph.D., 1970, Iowa State. 
HANDY, RICHARD L., Professor of Civil Engineering. 
B.S., 1951, M.S., 1953, Ph.D., 1956, Iowa State. 
HANNUM, THOMAS E., * Professor of Psychology; Exten-
sion Coordinator, Sciences and Humanities. B.S ., 1941 , 
M.S., 1949, Iowa State; Ph.D., 1952, Nebraska. 
HANSEN, HERBERT E., * Assistant Professor in Agricul-
tural Engineering. B.S., 1952, M.S., 1970, Ph.D., 1971 , 
Iowa State. 
HANSEN, ROBERT S., Professor of Chemistry; Distin-
guished Professor in Sciences and Humanities; Director 
of the Institute for Atomic Research and of the Ames 
Laboratory-USAEC. B.S., 1940, M.S., 1941, Ph.D., 1948, 
Michigan. 
HANWAY, JOHN J., Professor of Agronomy. B.Sc., 1942 , 
M.Sc., 1948, Nebraska; Ph.D., 1954, Iowa State. 
HARDER, ALLEN J.,* Assistant Professor of Philosophy. 
B.S., 1963, Wheaton; M.A., 1966, Ph.D., 1971 , Indiana. 
HARDING, DELMA E. ,* Professor of Zoology; Professor 
of Education. B.A., 1929, M.S., 1938, Iowa; Ph.D., 1953, 
Iowa State. 
HARDY, ROLLAND L., Professor of Civil Engineering. 
B.S., 1947, Illinois; B.S.C.E ., 1950, C.E., 1956, Missouri 
School of Mines; Dr.-Ing., 1963, Karlsruhe (Germany ). 
HARL, NEILE., Professor of Economics. B.S., 1955, Ph.D., 
1965, Iowa State; J .D., 1961, Iowa. 
-HARRIS, DELBERT L., * Assistant Professor of Veterinary 
Microbiology and Preventiv e Medicine. D.V.M., 1967,Ph.D., 
1970, Iowa State. 
HARRIS, DUANE G., * Assistant Professor of Industrial 
Admiqistration and Economics. B.S., 1966, M.S., 1968, 
Iowa State; Ph D., 1971, Pennsylvania. 
HART, WALTER E., * Assistant Professor of Education. 
A.B., 1949, M.A. , 1951, Western State; Ed.D., 1967, Col-
orado State. 
HARTMAN, PAUL A., Professor of Bacteriology; Professor 
of Food Technology; Distinguished Professor of Sciences 
and Humanities. B.S., 1949, Illinois; M.S. , 1951, Alabama; 
Ph.D., 1954, Purdue. 
HAUGEN, ARNOLD 0., Professor of Zoology and E n-
tomology. B.S., 1936, Washington State; M.S., 1939, Ph .D:, 
1941 , Michigan. 
HAZEL, LANOY N. , Professor of Animal Science and Head 
of the Department; Charles F. Curtiss Distinguished "!'ro-
fessor in Agriculture. B.S., 1933, Texas Technological; 
M.S., 1938, Texas A and M; Ph.D., 1941, Iowa State. 
HAZEN, THAMON E., Profe ssor of Agricultural Engi-
neering. B.S., 1947, Oklahoma State; M.S ., 1950, Purdue; 
Ph.D , 1956, Iowa State. 
HEADY, EARL 0., Professor of E conomics; Charle s F. 
Curtiss Distinguished Professor in Agriculture; Director, 
Center for Agricultural and Rural Development. B.S ., 1939, 
M. S., 1940, D.Sc., 1960, Nebraska; Ph.D., 1945, Iowa 
State; D.Sc., 1965, Upsalla (Sweden ). 
HEARN, WALTER R., Associate Professor ofBiochemistry . 
B.A., 1948, Rice; Ph.D., 1951, Illinois. 
HEEMSTRA , HOWARD~* Associate Professor of Architec-
ture. B.Arch., 1952, Iowa State; M.Arch., 1958, Cranbrook. 
HEIBERGER, RICHARD M., * Assistant Professor of Sta-
tistics . B.A., 1967, Oberlin; M.A., 1968, Ph.D ., 1972, Har-
vard. 
HEIMES, KENNETH A.,* Associate Professor of Mathe-
matics. B.S., 1957, Creighton; M. A., 1962, Ph.D., 1965, 
Nebraska. 
*Indicates Associate Member. 
HEINTZ , ROGER L., Assistant Professor of Biochemistry. 
B.S., 1959, Ohio Northern M.S., 1961, Ohio State; Ph.D, 
1964, Wisconsin. 
HELD, SHIRLEY E. , * Associate Professor of Applied Art. 
B.S., 1945, M.S., 1952, Iowa State. 
HELTSLEY, MARY E., * Assistant Professor of Family En-
vironm_ent. B:S:-, 1960, Western Kentucky; M.S., 1962, 
Tennessee; Ph.D., 1968, Pennsylvania State. 
HEMBROUGH, FREDERICK B., * Professor of Veterinary 
Physiology and Pharmacology. D.V.M., 1954, M.S., 1963, 
Ph.D., 1966, Illinois. 
HENDRICKSON, RICHARD A.,* · Associate Professor of 
Nuclear Engineering. B.S., 1955, M.S., 1962, Ph.D., 1966, 
Iowa State. 
HENKIN, ALEXANDER,• , Professor of Mechanical Engi-
neering; Professor of Metallurgy. B. S., 1954, Israel Institute 
of Technology; Ph.D., 1962, Michigan 
HENTZEL, IRVIN R.,* AssistantProfessorofMathematics. 
B.A., 1964, M.A., 1966, Ph.D., 1968, Iowa. 
HERGET, CHARLES J.,* Assistant Professor of Electrical 
Engineering. B.S., 1959, M.S., 1965, Ph.D., 1967, Cali-
fornia (Los Angeles). 
HERRNSTADT, RICHARD L., Professor of English. B.S., 
1948, M.S., 1950, Wisconsin; Ph.D., 1960, Maryland. 
HEUSER, CHARLES W., * Assistant Professor of Horticul-
ture. B.S., 1963, Ph.D., 1969, Rutgers; M.S., 1966, Purdue. 
HICKMAN, ROY D., * Associate Professor of Statistics. 
B.S., 1954, M.Ed., 1960, Texas A and M; Ph.D., 1967, 
Iowa State. 
HICKS, ELLIS A., Professor of Zoology and Entomology. 
B.S., 1938, M.S., 1940, Ph.D., 1947, Iowa State. 
HILL, JAMES C.,* Assistant Professor of Chemical Engi-
neering. B.S., 1962, Stanford; Ph.D , 1968, Washington. 
HILL, JOHN H.,* Assistant Profess.or of Plant Pathology. 
B.A., 1963, Carleton; M.S., 1966, Minnesota; Ph.D., 1971, 
California. 
HILTON, HELEN LEB., Professor of Home Economics; 
Dean of the College of Home Economics; Director of the 
Home Economics Research Institute. B.S., 1932, D.Sc., 
1964, Vermont; M.S., 1938, Cornell; Ph.D., 1946, Chicago. 
HINRICHSEN, JOHN J.L., Professor of Mathematics; Co-
ordinator, Budget and Personnel, College of Sciences and 
Humanities. B.S., 1925, Iowa State; A.M., 1927, Ph.D., 
1929, Harvard. 
HINZ, PAUL N., * Associate Professor of Statistics. B.S., 
1957, Pennsylv ania State; M.S:, 19~0, North Carolina 
State; M.S., 1963, Ph.D., 1967, W1sconsm. 
HODGES, CLINTON F., Associate Professor of Agronomy; 
Associate Professor of Horticulture. B.S., 1962, M.S., 1964, 
Ph.D., 1967, Illinois. 
HODGES, LAURENT, Associate Professor of Physics; Phys-
icist, Ames Laboratory-USAEC. A.B., 1960, A.M., 1961 , 
Ph.D., 1966, Harvard. 
HOERNER, THOMAS A.,* Associate Professor of Agri-
cultural Engineering; Associate Professor of Agricultural 
Education. B.S., 1957, M.S., 1963, Ph.D., 1965, Iowa State. 
HOFFMAN, DAVID K., Associate Professor of Chemistry; 
Chemist, Ames Laboratory-USAEC. B.S., 1960, Illinois; 
Ph.D., 1964, Wisconsin. 
HOFSTAD, MELVIN S., Professor of Veterinary Micro-
biology and Preventive Medicine, Veterinary Medical Re-
search Institute. D.V.M., 1940, Iowa State; M.S., 1941, 
Ph.D., 1944, Cornell. 
HOLDREN, BOB R., Professor of Economics. A.B., 1948, 
M.A., 1949, Indiana; Ph.D., 1959, Yale. 
HOLLANDER, WILLARD F., Professor of Genetics. B.A., 
1933, Texas; M.S., 1934, Ph.D., 1937, Wisconsin. 
HOLLENBACH, PAUL W.,* Associate Professor of Philos-
ophy. B.A., 1949, Wheaton; M.A., 1952, Rochester; B.D., 
1954, Union Theological Seminary; Ph.D., 1965, Drew. 
HOLMES, GLENN E.,* Professor of Education. B.A., 1929, 
M.A., 1933, Iowa. 
HOLT, JOHN G., * Associate Professor of Bacteriology. 
B.S., 1952, Cornell; M.S., 1954, Syracuse; Ph.D., 1960, 
Purdue. 
- HOMER, ROGER H.,* Professor of Mathematics. A.B., 
1951, Southern California; Ph.D., 1959, California. 
HOOVER, JAMES M., • Associate Professor of Civil Engi-
neering. B.S., 1953, M.S., 1956, Iowa State. 
HOPKINS, FREDERICK S., JR.,• Associate Professor of 
Forestry. B.S.F ., 1946, B.B.A., M.F., 1947, Michigan; Ph.D., 
1959, Syracuse. 
HOPPER, GORDON C., • Associate Professor of Education. 
B.S., 1954, M.S., 1955, Western Illinois; Ed.S., 1964, 
Illinois ; Ed.D., 1966, Northern Illinois. 
HORNER, HARRY T., JR., Associate Professor of Botany. 
B.A., 1959, M.S., 1961, Ph.D., 1964, Northwestern. 
HOROWITZ, JACK, !Professor of Biochemistry and Chair-
man of the Department of Biochemistry and Biophysics. 
B.S., 1952, City College of New York; Ph.D., 1957, Indiana. 
HORTON, RICHARD E., • Assistant Professor of Electrical 
Engineering. B.S., 1962, M.S., 1963, Ph.D., 1967, Iowa 
State. 
HOTCHKISS, DONALD K., • Professor of Statistics. B.S., 
1950, Ph.D., 1960, Iowa State. 
HOWE, TREVOR G. , • Professor of Education. B.S. , 1956, 
M.S., 1958, Ph.D., 1963, Iowa State. 
HOYT, ELIZABETH E., Professor of Economics. A.B., 
1913, Boston; A.M., 1924, Ph.D., 1925, Harvard. 
HSIEH, KSUNG-CHENG, Professor of Electrical Engi-
neering. A.B., 1954, Dartmouth; M.S., 1955, California In-
stitute of Technology; E .E ., 1957, Stanford; Ph.D., 1960, 
California (Berkeley). 
HSU, CHENG-TING, Professor of Aerospace Engineering. 
B.S., 1944, National Southwestern Associated (China ); 
M.S., 1949, Ph.D., 1954, Minnesota. 
HUEPENBECKER, AGATHA L., • Professor of Textiles and 
Clothing. B.S., 1952, Indiana; M.S., 1956, Iowa State ; 
Ph.D., 1969, Ohio State. 
HUGHES, RUTH P., Professor of Home Economics Edu-
cation. B.S., 1941, M.S., 1949, Ph.D., 1969, Cornell. 
HUNl'ER, ORVILLE, Associate Professor of Ceramic Engi-
neering; Engineer, Institute for Ames Laboratory-USAEC. 
B.S., 1960, Missouri (Rolla ); Ph.D., 1964, Alfred. 
HUNTRESS, KEITH G. , Professor of English; Distinguished 
Professor in Sciences and Humanities. B.A., 1935, M.A., 
1936, Wesleyan; Ph.D., 1942, Illinois. 
HUNTSBERGER, DAVID V. ,• Professor of Statistics. B.S., 
1947, Bethany; M.S., 1948, West Virginia; Ph.D., 1954, 
Iowa State. 
HUSSEY, KEITH M., Professor of Geology and Head of the 
Department of Earth Science. A.B., 1936, Augustana; M.S., 
1939, Ph.D., 1940, Louisiana State. 
HUTTER, JAMES L.,• Assistant Professor of Political Sci-
ence. B.A., 1961, University of the South; M.A., 1963, 
Ph.D., 1968, Oregon. 
HUTTON, NORMAN E.,* Assistant ProfessorofVeterinary 
Pathology; Assistant ProfessorofComputerScience. D.V.M., 
1966, M.S., 1969, Iowa State. 
HUTTON, WILBERT, JR.,* Associate Professor of Chem-
istry. B.S., 1950, Denver; Ph.D., 1959; Michigan State. 
HVISTENDAHL, J.K., Professor of Journalism and Mass 
Communication. B.A. , 1941 , Augustana (Sioux Falls );M.A., 
1950, Oregon, Ph.D., 1968, Minnesota. 
IMSANDE, JOHN D., Associate Professor of Genetics; 
Associate Professor of Biochemistry. B.A., 1953, Montana; 
M.S., 1956, Montana State; Ph.D., 1960, Duke. 
INMAN, LYDIA L, Professor of Home Economics Educa-
tion; Coordinator of Resident Instruction. B.S., 1940, MS., 
1950, Iowa State; Ph.D., 1963, Minnesota 
ISAACSON, DEAN L, Associate Professor of Mathematics; 
Associate Professor of Statistics. B. A, 1963, Macalester; 
MS., 1966, Ph.D., 1968, Minnesota. 
ISELY, DUANE, Professor of Botany. B.A, 1938, MS., 
1939, Arkansas; Ph.D., 1942, Cornell 
IVERSON,JAMES D., Professor of Aerospace Engineering. 
B.S., 1956, MS., 1958, Ph.D., 1964, Iowa State. 
JACOBSON, NORMAN L., Professor of Animal Science; . 
Professor of Dairy Science; Charles F . Curtiss Distinguished 
Professor in Agriculture. B.S. , 1940, Wisconsin; M.S., 1941, 
Ph.D., 1947, Iowa State. 
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JACOBSON, ROBERT A., Professor of Chemistry; Senior 
Chemist, Ames Laboratory-USAEC. B.A., 1954, Connecti-
cut; Ph.D., 1959, Minnesota. 
JACOBY, LARRY L.,* Assistant Professor of Psychology. 
B.A., 1966, Washburn; M.A., 1968, Ph.D., 1970, Southern 
Illinois. 
JAMES, SYDNEY C.,* Professor of Economics. B.S., 1953, 
M.S., 1957, Utah State; Ph.D., 1961, Oregon State. 
JARVIS, JAMES L., Associate Professor of Agronomy; 
A~soc:iate f'.rofessor of Zoology ~nd Entomology. B.S., 1955, 
M1am1 (Oh10); M.S., 1956, Oh10 State; Ph.D., 1961, Iowa 
State. 
JELLING ER, THOMAS C., * Professor of Civil Engineer-
. ing; Professor-in-Charge of Construction Engineering. B.S. , 
1949, Illinois; M.S., 1963, Iowa State. 
JENSEN, ERLING N., Professor of Physics. B.A., 1932, 
LL.D., 1969, Drake; M.A., 1933, Columbia; Ph.D., 1947, 
Iowa State; Litt.D., 1962, Lafayette; LL.D., 1969, Muhlen-
berg; LL.D., 1969, Lehigh. 
JESKA, EDWARD L., Associate Professor of Veterinary 
Pathology, Veterinary Medical Research Institute. B.A., 
1952, Gannon; M.S., 1954, Marquette; Ph.D., 1966, Pennsyl-
vania. 
JESPERSEN, HOWARD W., * Associate Professor of Com-
puter Science. B.S., 1950, M.S., 1953, Rochester. 
JOHANSEN, PAUL R.,* Assistant Professor of Mechanical 
Engineering. B.S., 1964, Iowa State; M.S., 1965, Ph.D., 
1970, Purdue. 
JOHNSON, BRUCE L., Professor of Mechanical Engineer-
ing. B.S., 1955, Ph.D., 1962, Iowa State. 
JOHNSON, DENNIS C., Assistant Professor of Chemistry. 
B.A., 1963, Bethel; Ph.D., 1967, Minnesota. 
JOHNSON, HOWARD P., Professor of Agricultural Engi-
neering. B.S., 1949, M.S., 1950, Ph.D., 1959, Iowa State; 
M.S., 1954, Iowa. 
JOHNSON, QUENTIN G., * Associate Professor of English. 
A.B., 1952, Gonzaga; M.A., 1956, Ph.D., 1967, Oregon. 
JOLLS, KENNETH R., * Associate Professor of Chemical 
Engineering. A.B., 1958, Duke; B.S., 1961, North Carolina 
State; M.S., 1963, Ph.D., 1966, Illinois . 
JONES, EDWIN C., JR. ,* Professor of Electrical Engi-
neering. B.S.E.E., 1955, West Virginia; D.I.C., 1956, Imper-
ial College (London); Ph.D., 1962, Illinois. 
JONES, JOHN T., * Associate Professor of Ceramic Engi-
neering. B.S., 1957, Ph.D., 1965, Utah. 
JULIUS, MARVIN G.,* Professor of Economics. B.S., 1948, 
Ph.D., 1968, Iowa State. 
JUMPER, WILL C.,* Professor of English. B.S., 1937, 
California (Berkeley); M.A., 1951, Ph.D., 1958, Stanford. 
JUNKHAN, GEORGE H., * Associate Professor of Mech-
anical Engineering. B.S., 1955, M.S., 1959, Ph.D., 1964, 
Iowa State. 
JURGENS,MARSHALL H.,* Assistant Professor of Animal 
Science. B.S., 1964, M.S., 1966,. Ph.D., 1968, Nebraska. 
KAEBERLE, MERLIN L., Professor of Veterinary Micro-
biology and Preventive Medicine. A.B., 1950, South Dakota; 
B.S., 1952, D.V.M., 1954, Colorado State; M.S., 1961, 
Ph.D., 1962, Illinois. 
KAHLER, ALAN A.,* Assistant Professor of Agricultural 
Education. B.S., 1957, Colorado State; M.S., 1964, Ph.D., 
1967, Iowa State. 
KAHN, ARNOLD S., Associate Professor of Psychology. 
B.A, 1964, Missouri (Kansas City); MA, 1967, Ph.D., 
1969, Southern Illinois. 
KALDOR, DONALD R., Professor of Economics. B. S. , 
1938, North Dakota State; MS., 1939, Virginia Polytechnic; 
Ph.D., 1942, Iowa State. 
KARAS, GEORGE G., Professor of Psychology; Assistant 
Dean of the Graduate College. B.A., 1956, DePauw; M.S., 
1958, Ph.D., 1959, Purdue. 
KAVANAGH, PATRICK,* Associate Professor of Mechan-
ical Engineering. B.S., 1952, M.S., 1960, Ph.D., 1964, Iowa 
State. 
KAYSER, FRANCIS X. , Associate Professor of Metallurgy; 
Metallurgist, Am es Laboratory- USAEC . B.S., 1948 , Notre 
Dame; M.S., 1950, Sc.D., 1963, Massachusett s Institute 
of Technology. · 
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KEGLEY,J. COLBY,• Assistant Professor of Mathematics. 
B.A., 1960, M.S., 1962, Ph.D., 1964, Iowa. 
KEITH, PATRICIA,* Assistant Professor of Sociology. B.S., 
1960, Southwest Missouri State; M.S., 1962,Missouri; Ph.D., 
1969, St. Louis. 
KELLER, CLAIR W., • Assistant Professor of Education; 
Assistant Professor of History. AB., 1957, MA, 1962, 
Ph,D., 1967, Washington. 
KELLER, ROY F., Professor of Mathematics; Professor of 
Computer Science; Sr. Math., Mathematics and Computer 
Science Division, Ames Laboratory-USAEC. B.S., 1950, 
Southeast Missouri State; M.A., 1958, Ph.D., 1962, Mis-
souri. 
KELLEY, JAMES D., Associate Professor of Horticulture. 
B.S., 1952, Kentucky; M.S., 1954, Iowa State; Ph.D., 1957, 
Michigan State. 
KEMP, RUSSELL L.,• Associate Professor of Veterinary 
Pathology. B.A., 1960, Wooster; Ph.D., 1964, Georgia. 
KEMPTHORNE, OSCAR, Professor of Statistics; Distin-
guished Professor in Sciences and Humanities. B.A., 1940, 
M.A., 1943, Sc.D., 1960, Cambridge (England) 
KENNEDY, WILLIAM J.,• AssistantProfessorofStatistics. 
B.S., 1959, M.S., 1960, Oklahoma State; Ph.D., 1969, Iowa 
State. 
KENNEY, MARY ALICE, Associate Professor of Food 
and Nutrition. B.S., 1958, Texas Technological; M.S., 1960, 
Ph.D, 1963, Iowa State. 
KERN, K. ROBERT,• Professor of Journalism and Mass 
CommunicatioJ?-; ~ditor, Cooperative Extei:sion Service. 
B.S., 1948, Illm01s; M.S., 1955, Iowa State, Ph.D., 1961, 
Wisconsin. 
KERNAN, WILLIAM J.,JR., ProfessorofPhysics;Assistant 
Physics Division Chief, Ames Laboratory-USAEC. B.S., 
1955, Loyola (Baltimore); Ph.D., 1960, Chicago. 
KIDD, THOMAS R., • Associate Professor of Physical Edu-
cation for Men. B.S., 1954, M.S., 1961, Nebraska; Ed.D., 
1970, Oregon. 
KIRKHAM, DON, Professor of Agronomy; Professor of 
Physics; Charles F. Curtiss Distinguished Professor in 
Agriculture. A.B., 1933, A.M., 1934, Ph.D., 1938,Columbia; 
D.H.C., 1963, Royal Agricultural University (Belgium ). 
KITZMAN, M.J.,* Associate Professor of Architecture. 
B.F.A., 1950, Drake; M.A., 1957, San Francisco State. 
KIZER, GEORGE A., Associate Profe'ssor of Education. 
B.F.A., 1942, Oklahoma State; M.M.E., 1951, Michigan; 
Ph.D., 1965, Oklahoma. 
KLAIBER, F. WAYNE,• Assistant Professor of Civil Engi-
neering. B.S., 1962, M.S., 1964, Ph.D., 1968, Purdue. 
KLEINSCHMIDT, ARTHUR C., Professor of Industrial 
Engineering. B.B.A., 1938, M.S., 1949, Minnesota; B.S., 
1943, Oregon State; Ph.D., 1953, Iowa State. 
KLIEWER, KENNETH L., Professor of Physics; Senior 
Physicist, Ames Laboratory-USAEC. B.S., 1957, M.S., 
1959, Minnesota; Ph.D., 1964, Illinois. 
KLINE, EDWIN A., Professor of Animal Science; Professor 
of Food Technology. B.Sc., 1942, B.S., 1943, Kansas State; 
M.S., 1948, Washington State; Ph.D., 1953, Iowa State. 
KLINE, GERALD L.,* Associate Professor of Agricultural 
Engineering. B.S., 1943, M.S., 1946, Iowa State. 
KLONGLAN, GERALD E., Professor of Sociology. B.S., 
1958, M.S, 1962, Ph.D., 1963, Iowa State. 
KLUGE, JOHN P.,• Associate Professor of Veterinary 
Pathology. B.S., D.V.M., 1962, Missouri; M.S, 1965, Iowa 
State; Ph.D., 1968, George Washington. 
KLUN, JEROME A.,* Associate Professor of Zoology and 
Entomology. B.S.; 1961, Minnesota; Ph.D., 1965, ·Iowa 
State. 
KNIGHT, HARRY H., Professor of Zoology and Ento-
mology. B.Pe. , 1910, Southwest Missouri State; B.S., 1914, 
Ph.D., 1920, Cornell. 
KNIKER, CHARLES R. ,• Associate Professor of Educa-
tion. A.B., 1958, Elmhurst; B.D., 1962, Eden Seminary; 
M.A., 1966, San Francisco Seminary; Ed.D., 1970, Col-
umbia. 
"Indicates Associate Member. 
KOCIMSKI, KAROL J., • Professor of Architecture. Dipl. 
Arch.E., M.Arch., 1930, Technical University of Lwow 
(Lemberg) Poland. 
KOERBER, GEORGE G., Professor of Electrical Engineer-
ing. B.A., 1948, Hiram; M.S., 1950, Ph.D., 1952, Purdue. 
KOHLMANN, ELEANORE L.,'Professor of Home Econom-
ics Education. B.A., 1941, Dubuque; M.S., 1951, Ph.D., 
1961, Iowa State. 
KOHLMEIER, RONALD H.," Associate Professor of Vet-
erinary Physiology and Pharmacology. B.S., 1959, Nebras-
ka; Ph.D., 1966, D.V.M., 1968, Iowa State. 
KOLMER, LEE R., Professor of Economics; Dean of the 
College of Agriculture; Director of the Agriculture and 
Home Economics Experiment Station. B.S., 1952, Southern 
Illinois; M.S., 1952, Ph.D., 1954, Iowa State. 
KOTTMAN, KARL ~ .. • Assistant Profes~or of Philosop~y. 
B.A., 1963, San Diego; M.S., 1966, Villanova; C.Phil., 
1969, Ph.D., 1970 California (San Diego). 
KOTTMAN, RICHARD N., Professor of History. B.A., 
1953, M.A., 1954, Iowa; Ph.D., 1958, Vanderbilt. 
KRAFT, ALLEN A., Professor of Food Technology. B.S., 
1947, M.S., 1949, Cornell; Ph.D., 1953, Iowa State. 
KREIDER, ORLANDO C., • Professor of Mathematics. B.A., 
1928, Simpson; M.S., 1930, M.S., 1941, Ph.D., 1949, Iowa 
State. 
KRUEMPEL, KENNETH C., • Assistant Professor of Elec-
trical Engineering. B.S., 1957, M.S., 1963, Iowa State; 
Ph.D., 1970, Wisconsin. 
KUHN, WARREN B., Professor; Dean of Library Services 
and Director of the Library. B.A., 1948, New York; M.L.S., 
1950, Columbia. 
KUNDEL, CAROLYN J.,* Associate Professor of Textiles 
and Clothing. B.S., 1956, Ph.D., 1969, Iowa State; M.S., 
1961 , Omaha. 
KUPFER, JOSEPH H., • Assistant Professor of Philosophy. 
B.A., 1967, Queens; M.S., 1970, Ph.D., 1971, Rochester. 
LACASA, JUDITH N., • Associate Professor of Foreign 
Languages. B.S., 1958, Ph.D., 1968, Louisiana State. 
LADD, GEORGE W., Professor of Economics. B.S., 1950, 
South Dakota State; M.A., 1951, Michigan State; Ph.D., 
1955, Illinois. 
LAFFOON,JEAN L., Professor of ZoologyandEntomology. 
B.S. , 1942, Morningside; M.S., 1948, Ph.D., 1953, Iowa 
State. 
LAGOMARCINO, VIRGIL S., Professor of Education; Dean 
of the College of Education; Director of Teacher Education. 
B.A., 1943, Coe; M.S., 1948, Drake; Ph.D., 1955, Iowa 
State. 
LAMB, RICHARD C., Professor of Physics; Senior Phys-
icist, Ames Laboratory-USAEC. B.S., 1955,Massachusetts 
Institute of Technology; M.S., 1960, Ph.D., 1963, Kentucky. 
LAMBERT, ROBERT J., Professor of Mathematics; Pro-
fessor of Computer Science; Sr. Math., Mathematics and 
Computer Science Division, Ames Laboratory-USAEC. 
B.A, 1943, Drake; MS., 1948, Ph.D., 1951, Iowa State. 
LAMOTTE, CLIFFORD E.,* Associate Professor ofBotany. 
B.S., 1953, Texas A and M; Ph.D., 1960, Wisconsin. 
LAMP, GEORGE E., JR.,* Assistant Professor of Industrial 
Engineering. B.S., 1960, M.S., 1964, Ph.D., 1968, Iowa 
State. 
LANDERS, ROGER Q., • Professor of Botany. B.S., 1954, 
M.S., 1955, Texas A and M; Ph.D.,.1962, California. 
LANDO, HARRY A.,• Assistant Professor of Psychology. 
B.A., 1968, George Washington; Ph.D., 1972, Stanford. 
LANE, KENNETH F., • Associate Professor of Landscape 
Architecture. B.S., 1953, Michigan State; M.L.A., 1961, 
Harvard. 
LAPAN, HARVEY E.,* Assistant Professor of Economics. 
B.S., 1969, M.S., 1969, Ph.D., 1971, Massachusetts In-
stitute of Technology. 
LAROCK, RICHARD C., * Instructor in Chemistry. B.S., 
1967, California (Davis); Ph.D., 1971, Purdue. 
LARSEN, WILLIAM L., Associate Professor of Metailurgy; 
Associate, Ames Laboratory-USA.EC. B.M.E., 1948, Mar-
quette; M.S., 1950, Ph.D., 1956, Ohio State. 
LARSON, MAURICE A., Professor of Chemical Engineering. 
B.S., 1951, Ph.D., 1958, Iowa State. 
LASSILA, KENNETH E., Professor of Physics. B.S., 1956, 
Wyoming; M.S., 1959, Ph.D., 1961, Yale. 
LAWRENCE, ROGER L., * Professor of Education; Coor-
dinator of Personnel Training, Cooperative Extension Ser-
vice. B.S., 1943, Ohio State; M.A., 1949, George Wash-
ington; Ph.D., 1958, Iowa State. 
LAYTON, WILBUR L., Professor Psychology; Vice Presi-
dent for Student Affairs. B.S., 1943, Iowa State; M.A., 
1947, Ph.D., 1950, Ohio State. 
LEACOCK, ROBERT A., Associate Professor of Physics; 
Physicist, Ames Laboratory-USAEC. B.S., 1957, M.S., 
1960, Ph.D., 1963, Michigan. 
LEE,DAH-YINN, Associate Professor of Civil Engineering. 
B.S., 1958, Cheng-Kung (Taiwan); Ph.D., 1964, Iowa State. 
LEE, TI-TA, Associate Professor of Civil Engineering. B.S., 
1954, National Taiwan; M.S., 1958, Iowa State; Ph.D., 
1961, Lehigh. 
LEGVOLD, SAM, Professor of Physics; Senior Physicist, 
Ames Laboratory-USAEC. B.A., 1935, Luther; M.S., 1936, 
Ph.D., 1946, Iowa State. 
LEMISH, JOHN, Professor of Geology. B.S., 1947, M.S., 
1948, Ph.D., 1955, Michigan. 
LERSTEN, NELS R., Professor of Botany. B.S., 1958, 
M.S., 1960, Chicago; Ph.D., 1963, California (Berkeley). 
LEWIS, EDWIN C., Professor of Psychology; Assistant 
to the Vice President for Academic Affairs. B.A., 1954, 
Wittenberg; M.A., 1955, Ph.D., 1957, Ohio State. 
LEWIS, ROBERT E., Professor of Zoology and Entomology. 
A.B., 1952, Earlham; M.S., 1956, Ph.D., 1959, Illinois. 
LINDAHL, CLARENCE H.,* Professor of Mathematics; 
Professor in· Charge of Instruction. B.S., 1929, Nebraska 
State Teachers; M.S., 1935, Colorado; PhD., 1952, Iowa 
State. 
LIPA, C. BUELL,* Professor of English. A.B., 1927, A.M., 
1928, Ph.D., 1940, Cornell. 
LISTON, .MARGARET I., Professor of Family Environment; 
Professor of Economics; Mary B. Welch Distinguished Pro-
fessor in Home Economics. B.S. , 1927, Iowa State; M.A., 
1933, Missouri; Ph.D., 1949, Chicago; D.S., 1969,Nebraska. 
LIU, SAMUEL H., Professor of Physics; S~nior Physicist, 
Ames Laboratory-USAEC. B.S., 1954, National Taiwan; 
M.S., 1958, Ph.D., 1960, Iowa State. 
LOCKHART, WILLIAM R, Professor of Bacteriology and 
Chairman of the Department. A.B., 1949, Indiana State; 
M.S., 1951, Ph.D., 1954, Purdue. 
LOESCH, PETER J., Associate Professor of Agronomy. 
B.S., 1953, Kansas State; M.S., 1955, Cornell; Ph.D. , 1961, 
North Carolina State. 
LOHNES, ROBERT A., Associate Professor of Civil Engi-
neering. B.S., 1959, Ohio State; M.S., 1961, Ph.D., 1964, 
Iowa State. 
LORR, ROBERT A.,• Assistant Professor of Architecture. 
B.A., 1959, St. Ambrose; M.S., 1960, M.F.A., 1966, Wis-
consin. 
LOWRIE, JAMES A.,* Professor of English. A.B., 1935, 
Lafayette; M.L., 1939, Ph.D., 1943, Pittsburgh. 
LUCKETT, DUDLEY G., Professor of Economics. A.B., 
1952, M.A., 1954, Missouri; Ph.D., 1958, Texas. 
LUECKE, GLENN R., * Assistant Professor of Mathematics. 
B.S., 1966, Michigan State; Ph.D., 1970, California Institute 
of Technology. 
LUNDVALL, RICHARD L.,• Professor of Veterinary Clin-
ical Sciences. D.V.M., 1944, M.S., 1956, Iowa State. . 
LUSH, JAY L., Professor of Animal Scie~ce-; Charles F. 
Curti~s Distinguished Professor in Agriculture. B.S., 1916, 
M.S., 1918, D.Sc., 1970, Kansas State; Ph.D., 1922, D.Sc., 
1970, Wisconsin; D.Agr., 1957, Agricultural College of 
Sweden; D.Agr., 1957, Justus-Liebig University (Germany); 
D.Agr., 1958, Agricultu~al. and Veterinary College of f?en~ 
mark; L.L.D., 1964, Michigan State; D.Sc., 1969, Illmms; 
D.Tech.Sc., 1971, Federal Technology University, Zurich. 
LYNCH, DAVID W., Professor of Physics; Senior Phys-
icist, Ames Laboratory-USAEC. B.S., 1954, Rensselaer; 
M.S., 1955, Ph.D., 1958, Illinois. 
*Indicates Associate Member. 
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McCARLEY, ROBERT E., Professor of Chemistry; Senior 
Chemist, Ames Laboratory-USAEC. B.S., 1953, Ph.D. , 
1956, Texas. 
McCONNELL, KENNETH G., Associate Professor of Engi-
neering Mechanics. B.A., 1957, St. Thomas; B.S., 1957, 
Notre Dame; M.S., 1960, Ph.D., 1963, Iowa State. 
McCORKLE, WILLARD H., Professor of Metallurgy; Asso-
ciate, Ames Laboratory-USAEC. B.A., 1924, M.S., 1928, 
Ph.D., 1935, Iowa. 
McGEE, THOMAS D., Professor of Ceramic Engineering. 
B.S. , (Cer.E.), B.S., (M.E.), 1948, M.S., 1958, Ph.D., 1961. 
Iowa State. 
McGILLIARD, A. DARE, Professor of Animal Science; 
Professor of Dairy Science. B.S., 1951, M.S., 1952, Okla-
homa State; Ph.D., 1961, Michigan State. 
McJIMSEY, GEORGE T.,• Associate Professor of History. 
B.A., 1958, Grinnell; M.A., 1959, Columbia; Ph.D., 1968, 
Wisconsin. 
McKINLEY, MARJORIE M., Professor of Institution Man-
agement and Head ?f the Department. B.S., 1940, Indiana; 
M.A. , 1946, Columbia; Ph.D., 1956, Iowa State. 
McMANUS, MARIANNE L., * Assistant Professor of Psy-
chology; Clinical Psychologist, Student Counseling Servi~e. 
B.A., 1953, New Rochelle; M.A., 1956, Ph.D., 1963, Wis-
consin. 
McMILLAN, THELMA J.,* Professor of Food and Nutrition. 
B.S., 1940, Arizona; M.S., 1942, Nebraska; Ph.D., 1951, 
Cornell. 
McNABB HAROLD S., JR., Professor of Plant Pathology; 
Professor of Forestry. B.S., 1949, Nebraska; M.S., 1951, 
Ph.D., 1954, Yale. 
McROBERTS, KEITH L., Professor of Industrial Engi-
neering. B.S., 1953, M.S., 1959, Ph.D., 1966, Iowa State. 
McVICKER, CECIL D., • Professor of Foreign Languages. 
B.S., 1948, M.A., 1948, Nebraska; Ph.D., 1953, Missouri. 
Mi\, BENJAMIN M., Associate Professor of Nuclear Engi-
n~ering. B.S., 1942, National Central (China); M.S., 1947, 
Engineer's Degree, 1949, Stanford; Ph.D., 1963, Iowa State. 
MADISON, KENNETH G.,* Assistant Professor ofHistory. 
A.B., 1962, A.M., 1963, Ph.D., 1968, Illinois. 
MAGILTON, JAMES H.,• Professor and Acting Head of 
Veterinary Anatomy; Professor of Biomedical Engineering. 
D.V.M., 1946, M.S., 1964, Ph.D., 1966; Iowa State. 
MAHLSTEDE, JOHN P., Professor of Horticulture; Asso-
ciate Director, Agriculture and Home Economics Experi-
ment Station. B.S., 1947, Miami (Ohio); M.S., 1948, Ph.D., 
1951, Michigan State. 
MALLAM, DUNCAN,• Professor Emeritus of English; Pro-
fessor of Education. B.S., 1926, MA, 1927, Buffalo; Ph.D., 
1939, Minnesota 
MALONE, WILLIAM A.,* Associate Professor of Urban 
Planning. B.S., 1947, M.S., 1950, Iowa State. 
MANATT, RICHARD P., Associate Professor of Education. 
B.S., 1953, M.S., 1956, Iowa State; Ph.D., 1964, Iowa. 
MANTHEI, CHESTER A., Professor of Veterinary Micro-
biology and Preventive Medicine. D.V.M., 1935, Michigan 
State. 
MAPLE, CLAIR G., Professor of Mathematics; Professor 
of Computer Science; Director of Computation Center; 
Chief, Mathematics and Computer Science Division, Ames 
Laboratory-USAEC. A.B., 1939, Earlham; M.A., 1940, 
Cincinnati; D.Sc., 1948, Carnegie. 
MARE, C. JOHN,* Professor of Veterinary Microbiology 
and Preventive Medicine. B.V.Sc., 1957, Pretoria (South 
Africa); Ph.D., 1965, Iowa State. 
MARION, WILLIAM W., Professor of Poultry Science; Pro-
fessor of Food Technology. B.S., 1953, Berea; M.S., 1955, 
Ph.D., 1958, Purdue. 
MARLEY, STEPHEN J., Associate Professor of Agricul-
tural Engineering. B.S., 1959, M.S., 1960, Ph.D., 1965, 
Iowa State. 
MARTIN, DON S., JR., Professor of Chemistry; Section 
Chief, Ames Laboratory-USAEC. B.S., 1939, Purdue; Ph.D., 
1944, California Institute of Technology. 
MARTINSON, CHARLIE A.,* Associate Professor of Plant 
Pathology. B.S., 1957, M.S., 1959, Colorado State; Ph.D., 
1964, Oregon State. 
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MATHES, SHARON A.,* Assistant Professor of Physical 
Education for Women. B.S., 1964, M.S., 1965, California 
(Los Angeles); Ph.D., 1972, Purdue. 
MATHEWS, JEROLD C., Professor of Mathematics. B.S., 
1955, M.S., 1957, Ph.D., 1959, Iowa State. 
MAXON, RICHARD C., *Associate Professor of Economics. 
B.S., 1951, M.S., 1955, Ph.D., 1963, Missouri. 
MAYER, LEO V.,• Associate Professor of Economics. B.S., 
1959, M.S., 1961, Kansas State; Ph.D., 1967, Iowa State. 
MEADOWS, JOHN C., * Assistant Professor of Forestry. 
B.S., 1954, Auburn; M.S., 1958, Georgia Institute of Tech-
nology; Ph.D., 1970, Duke. 
MEANY, ROBERT K., * AssociateProfessor_ofMathematics. 
B.S., 1951, Purdue; M.S., 1954, Ph.D., 1958, Wisconsin. 
MEEDEN, GLEN D., Associate Professor of Statistics. 
B.A., 1962, Eastern Baptist; M.A., 1964, Ph.D., 1968, 
Illinois. 
MEEKS, HOWARD D.,• Assistant Professor of Industrial 
Engineering. B.S., 1960, Iowa State; M.S., 1966, Ph.D., 
1970, Ohio State. · 
MEIXNER, MARY L., * Professor of Applied Art. B.A., 
1938, Milwaukee-Downer; M.A., 1945, Iowa. 
MELAMPY, ROBERT M., Professor of Animal Science. 
B.S., 1930, Wilmington; M.A., 1931, Haverford; Ph.D., 
1935, Cornell. 
MENNE, JOHN W.,* Associate Professor of Psychology; 
Assistant Director, Student Counseling Service. B.Sc., 1946, 
Iowa State; M.B.A., 1948, Stanford; Ph.D., 1961,Angelicum 
(Italy). 
MENSING, RICHARD W., * Assistant Professor of Statistics. 
B.S., 1960, Valparaiso; M.S., 1965, Ph.D., 1968, Iowa 
State. 
MENZEL, BRUCE W.,• Assistant Professor of Zoology and 
Entomology. B.S., 1964, Wisconsin; M.S., 1966, Marquette; 
~h.D., 1970, Cornell. 
MERICLE, MORRIS H.,· Associate Professor of Electrical 
Engineering. B.S., 1947, M.S., 1956, Ph.D., 1963, Iowa 
State. 
MERKLEY, ELAINE M., * Associate Professor of Education. 
B.S., 1947, M.S., 1949, Drake; Ed.D., 1965, Nebraska. 
MERRILL, WILLIAM C., Professor of Economics. B.S., 
1959, Iowa State; Ph.D., 1964, California. 
METZLER, DAVID E., Professor of Biochemistry. B.S., 
1948, California Institute of Technology; M.S., 1950, Ph.D., 
1952, Wisconsin. 
MEYER, CHARLES W., Professor of Economics. B.A., 
1954, M.A., 1955, Illinois; Ph.D., 1961, Johns Hopkins. 
MICHEL, ANTHONY N., Associate Professor of Electrical 
Engineering. B.S., 1958, M.S., 1964, Ph.D., 1968, Mar-
quette. 
MICKLE, JACK L., • Professor of Civil Engineering. B.S ., 
1952, M.S., 1955, Ph.D., 1960, Iowa State. 
MILLER, E. MADGE, Professor of Food and Nutrition. 
B.S., 1939, M.S., 1941, Ph.D., 1954, Iowa State. 
MILLER, PHYLLIS G., • Assistant Professor of Education; 
Senior Counselor, Student Counseling Service. B.S.,, 1955, 
Iowa State; M.S., 1964, Omaha; Ed.D., 1969, Washington 
State. 
MILLER, RICHARD K., Associate Professor of Mathe-
matics. B.S., 1961, Iowa State; M.S., 1962, Ph.D., 1964, 
Wisconsin. 
MILLER, WILMER J., Associate Professor of Genetics. 
B.A., 1948, Oklahoma; Ph.D., 1954, Wisconsin. 
MILLETT, MERLIN L., JR.,* Professor of Aerospace Engi-
neering. B.S., 1945, M.S., 1948, Ph.D., 1957, Iowa State. 
MISCHKE, CHARLES R, Professor of Mechanical Engi-
neering. B.S.M.E., 1947, M.M.E., 1950, Cornell; Ph.D., 
1953, Wisconsin. 
MITCHELL, LAWRENCE G.,* Assistant Professor of 
Zoology and Entomology. B.S., 1964, Pennsylvania State; 
Ph.D., 1970, Montana. 
MOCK, JAMES J., • Assistant Professor of Agronomy. B.A., 
1965, Monmouth; Ph.D., 1970, Iowa State. _ 
MONTAG, GERA~DINE M., Associate Professor of In-
stitution Management; Associate Professor of Industrial 
Engineering. B.A., 1947, Western Ontario (Canada); M.S., 
1963, Ph.D., 1966, Iowa State. 
*Indicates Associate Member. 
MOON, HARLEY W., * Associate Professor of Veterinary 
Pathology. B.S., 1958,D.V.M., 1960,Ph.D., 1965,Minnesota. 
MOORE, WAYNE R., Professor of Industrial Engineering; 
Vice President for Business and Finance. B.S., 1942, Iowa 
State. 
MORGAN, PAULE., Professor of Civil Engineering; Asso-
ciate Dean, College of Engineering. B.S., 1944, M.S., 1956, 
Iowa State. 
MORRIS, WALTER D., Professor of Foreign Languages 
and Head of the Department. B.A., 1949, California (Los 
Angeles); M.A., 1955, Ph.D., 1959, Texas. 
MORRISON, RICHARD C., * Assistant Professor of Physics; 
As.sociate Physicist, Ames Laboratory-USAEC. A.B., 1959, 
Prmceton; M.S., 1961, Ph.D., 1965, Yale. 
MULFORD, CHARLES L., Professor of Sociology. B.S., 
1958, M.S., 1959, Ph.D., 1962, Iowa State. 
MUNCY, ROBERT J., Professor of Zoology and Ento-
mology. B.S., 1950, M.S., 1954, Virginia Polytechnic Insti-
tute; Ph.D., 1957, Iowa State. 
MURPHY, GLENN, Professor of Nuclear Engineering; 
Anson Marston Distinguished Professor in Engineering. 
B.S., 1929, MS., 1930, C.E., 1937, Colorado; MS., 1932, 
Illinois; Ph.D., 1935, Iowa State. 
MURRAY, WILLIAM G., Professor of Economics. B.A., 
1924, Coe; M.A., 1925, Harvard; Ph.D., 1932, Minnesota. 
MUSIL, J. DONALD.,* Associate Professor of Electrical 
Engineering. B.S., 1941, Kansas State; M.S., 1945, Pitts-
burgh; Ph.D., 1968, Iowa State. 
MUTCHMOR, JOHN A., Professor of Zoology and Ento-
mology. B.Sc, 1950, Alberta (Canada); M.S., 1955, Ph.D., 
1961; Minnesota. 
NARIBOLI, GUNDO A., Professor of Engineering Mech-
anics. B.Sc., 1947, M.Sc., 1952, Bombay (India); M.Sc., 
1954, Karnatak (India); Ph.D., 1959, I.LT. Kharagpur 
(India). 
NASSER, ESSAM, Professor of Electrical Engineering. B. 
E.E., 1952, Cairo (Egypt); Dipl. Ing., 1955, Ph.D., 1958, 
Berlin Technical University (West Germany). 
NAVIN, JANET L., * Professor of Applied Art. B.F.A., 
1948, Syracuse; M.S., 1952, Iowa State. 
NETUSIL, ANTON J.,• Associate Professor of Education. 
B.S., 1954, M.S., 1959, Ph.D., 1967, Iowa State. 
NEVINS, DONALD J., Associate Professor of Botany. 
B.S., 1959, California State Polytechnic; M.S., 1961, Ph.D., 
1965, California (Davis). 
NIELSEN, VERNER H., Professor of Food Technology 
and Head of the Department; Professor of Biochemistry. 
B.S., 1943, Ph.D., 1953, Iowa State. 
NILSSON,JAMES W.,• Professor of Electrical Engineering. 
B.S., 1948, Iowa; M.S., 1952, Ph.D., 1958, Iowa State. 
NORDSKOG, ARNE W., Professor of Animal Science. B.S., 
1937, M.S., 1940, Ph.D., 1943, Minnesota. 
NORMAN, G. BUFORD, JR.,* Assistant Professor of 
Foreign Languages. AB., 1967, Davidson; M.Phil., 1970. 
Ph.D., 1971, Yale. 
NORTON, DON C., Professor of Plant Pathology. B.S., 
1947, Toledo; M.Sc., 1949, Ph.D., 1950, Ohio State. 
NOSTWICH, THEODORE D., • Associate Professor of Eng-
lish. B.A., 1948, M.A., 1950, Ohio State; Ph.D., 1968, 
Texas. 
OKIISHI, THEODORE H., * Associate Professor of Mech-
anical Engineering. B.S., 1960, M.S., 1963, Ph.D., 1965, 
Iowa State. 
OLDEHOEFI', ARTHUR E., * Assistant Professor of Com-
puter Science. B.A., 1957, M.S., 1959, Oklahoma State; 
Ph.D., 1970, Purdue. 
OLORUNSOLA, VICTOR A.,• Associate Professor of Politi-
cal Science. B.A., 1963, Friends; M.A., 1964, Ph.D, 1967, 
Indiana. 
OSBORN, WAYNE S.,* Assistant Professor of History. 
B.A., 1959, Simpson; M.A., 1963, Ph.D., 1970, Iowa. 
OSGOOD, FRANK W.,• Professor-in-Charge of Urban Plan-
ning. B.S., 1953, Michigan State; M.C.P., 1960, Georgia 
Institute of Technology. 
O'TOOLE, JAMES J., Associate Professor of Veterinary 
Pathology, Veterinary Medical Diagnostic Laboratory and 
Institute for Atomic Research. B.S., 1943, M.S., 1949, 
Utah State; Ph.D., 1954, Cornell. 
OULMAN, CHARLES S., Associate Professor of Civil Engi-
neering. B.S., 1955, Ph.D., 1963, Iowa State. 
OUTKA,DARRYLL E., Associate Professor of Cell Biology. 
B.S., 1951, San Diego State College; M.A., 1959, Ph.D., 
1962, California (Berkeley). 
OWENS, JOHN C.,* Assistant Professor of Entomology. 
B.A., 1966, West Texas State; M.S., 1969, Texas Tech, 
Ph.D., 1971, Iowa State. 
PACKER, R. ALLEN, Professor of Veterinary Microbio-
logy and Preventive Medicine and Head of the Department; 
Clarence Hartley Covault Distinguished Professor in Vet-
erinary Medicine. B.S., D.V.M., 1940, M.S., 1942, Ph.D., 
1947, Iowa .State. 
PALMER, DAVID B.,* Associate Professor of Agricultural 
Engineering. B.A.E., 1952, Ohio State; M.S., 1956, Ph.D., 
1962, Iowa State. 
PALMER, RAYMOND C.,* Professor of English. B.S.Ed., 
1936, A.M., 1938, Oklahoma; Ph.D., 1946, Indiana. 
PALMQUIST, ROBERT C., * Associate Professor of Geolo~. 
A.B., 1960, Augustana (Rock Island); Ph.D., 1965, Wis-
consin. 
PARKS, GERALD A.,* Associate Professor of Education. 
B.S., 1948, M.Ed., 1951, Nebraska; Ed.D., 1969, Wayne 
State. 
PARRISH, FREDERICK C., JR.,* Associate Professor of 
Animal Science; Associate Professor of Food Technology. 
B.S., 1959, M.S., 1960, Ph.D., 1965, Missouri. 
PATTEE, PETER A., Professor of Bacteriology. B.S., 1955, 
Maine; M.S., 1957, Ph.D., 1961, Ohio State. 
PATTERSON, JOHN W., Associate ProfessorofMet8.u.urgy; 
Associate, Ames Laboratory-USAEC. B.E.M, MS., 1962, 
Ph.D., 1966. Ohio State. 
PAULSEN, ARNOLD, Professor of Economics. B.S., 1951, 
Ph.D., 1959, Iowa State. 
PEAKE, E. JAMES, JR.,* Assistant Professor of Mathe-
matics. B.S., 1960, M.S., 1962, Ph.D , 1963, New Mexico 
State. 
PEARCE, R. BRENT, Associate Professor of Agronomy. 
B.S., 1963, California (Davis); M.S., 1965, Ph.D., 1967, 
Virginia Polytechnic. 
PEARSON, PHILLIP T., Professor of Veterinary Clinical 
Sciences; Dean of the College of Veterinary Medicine; 
Director of the Veterinary Medical Research Institute. 
D.V.M., 1956, Ph.D., 1962, Iowa State. 
PEASE, DAMARIS, Professor of Child Development; Mary 
B. Welch Distinguished Professor in Home Economics. 
B.S., 1944, M.S .. 1946, Ohio State; Ph.D., 1953, Cornell. 
PEDIGO, LARRY P:, Associate Professor of Zoology and 
Entomology. B.S., 1963, Fort Hays State; M.S., 1965, 
Ph.D., 1967, Purdue. 
PEET, LOUISE J., Professor of Family Environment. B.A., 
1908, M.A., 1911, Wellesley; Ph.D.,. 1929, Iowa State. 
PEGLAR, GEORGE W., • Professor of Mathematics. B.S., 
1942, Central Missouri State; S.M., 1949, Chicago; Ph.D., 
1953, Iowa. 
PELLEGRENO, DOMINICK D., * Associate Professor of 
Education. B.M., 1958, A.M., 1959, Michigan; Adv. Cert., 
1964, Illinois; Ed.D., 1968, Toledo. 
PESEK, JOHN T., JR., Professor of Afronomy and Head 
of the Department. B.S., 1943, M.S., 947, Texas A and 
M; Ph.D., 1950, North Carolina State. 
PETERS, LEO C.,* Associate Professor of Mechanical 
Engineering. B.S., 1953, Kansas State; M.S., 1963, Ph.D., 
1967, Iowa State. 
PETERS, RONALD H.,* Associate Professor of Psychology. 
B.A., 1960; M.A., 1962, Ph.D., 1963, Iowa. 
PETERSEN, ALICE W.,* Assistant Professor of Family 
Environment. B.S., 1953, Missouri; M.S., 1954, Tennessee; 
Ph.D., 1967, Iowa State. 
PETERSEN, MICHAEL K.,* Assistant Professor of Zoology 
and Entomology. B.S., 1964, M.S., 1966, Ph.D., 1970, 
Michigan State. 
PETERSON, DAVID, Professor of Metallurgy; Senior Metal-
lurgist, Ames Laboratory-USAEC. B.S., 1947,Ph.D., 1950, 
Iowa State. 
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PETERSON, FRANCIS C., * Associate Professor of Physics; 
Physicist, Ames Laboratory-USAEC. B.S., 1964, Rens-
salaer Polytechnic; Ph.D., 1968, Cornell. 
PETERSON, PAUL W., ProfessorofAerospaceEngineering; 
Associate Dean of Engineering; Director of Engineering, 
Research Institute. B.S., 1946, M.S., 1948, Ph.D., 1957, 
Iowa State. 
PETERSON, PETER A., Professor of Agronomy; Professor 
of Genetics. B.S., 1947, Tufts; PhD., 1953, Illinois. 
PHYE, GARY D., * Assistant Professor of Psychology; As-
sistant Professor of Education. B.A., 1964, M.A., 1965, 
Wichita State; PhD., 1970, Missouri. 
PICKETT, MARY S., * Professor of Family Environment. 
B.S., 1944, M.S., 1951, Tennessee; Ph.D., 1958, Iowa State. 
PIER, ALLAN C., Professor of Veterinary Microbiology 
and Preventive Medicine. B.S., 1951, D.V.M., 1953, Ph.D., 
1960, California. 
PIERRE, WILLIAM H., Professor of Agronomy. B.S., 1921, 
M.S., 1923, Ph.D., 1925, Wisconsin. 
PIE~SO!'!, BION L., Associate Professor of Aerospace 
Engmeermg. B.S., 1961, M.S., 1963, Iowa State; Ph.D. 
1967, Michigan. 
PIGOZZI , DON L ,* Assistant Professor of Mathematics. 
A.B., 1959, M.A., 1964, Ph.D., 1970, California, (Berkeley). 
PLETCHER, RICHARD H., Associate Professor of Mech-
anical Engineering. B.S., 1957, Purdue; M.S., 1962, Ph.D., 
1966, Cornell. 
POHL, RICHARD W , Professor of Botany; Curator of the 
Herbarium. B.S., 1939, Marquette; Ph.D., 1947, Pennsyl-
vania. 
POHM, ARTHUR V., Professor of Electrical Engineering; 
Anson Marston Distinguished Professor in Engineering. 
B.E.S., B.E.E., 1950, Penn; M.S., 1953, Ph.D, 1954, Iowa 
State. 
POLLAK, EDWARD, Professor of Statistics; Professor of 
Genetics. B.S., 1954, Cornell; M.S., 1956, North Carolina 
State; Ph.D., 1964, Columbia. 
POLLARD, M. LARUE,* Associate Professor of Journalism 
and Mass Communication. B.S., 1953, Oklahoma State; 
M.S., 1960, Ph.D., 1972, Wisconsin. 
PORTER, ARTHUR R., * Professor of Animal Science; Pro-
fessor of Dairy Science. B.S. , 1931, Iowa State; M.S., 1939, 
Minnesota. 
POST, ROBERT E., Professor of Electrical Engineering. 
B.S., 1958, M.S., 1960, Ph.D. , 1962, Iowa State. 
POTTER, ALLAN G., * Professor of Electrical Engineering. 
B.S., 1955, Kansas State; M.S., 1959, Ph.D., 1966, Iowa 
State. 
POWELL, EDWIN C.,* Assistant Professor of Zoology. B.A., 
1963, Chico State; M.S., 1965, Florida State; Ph.D., 1971, 
Tulane. 
POWELL, JACK E., Professor of Chemistry; Senior Chem-
ist, Ames Laboratory-USAEC. B.S., 1943, Monmouth; 
Ph.D., 1952, Iowa State. 
POWERS, EDWARD A.,* Associate Professor of Sociology. 
B.A., 1962, Alma; M.A., 1965, Indiana; Ph.D., 1968, Ohio 
State. 
POWERS, RONALD C., Professor of Family Environment 
and Head of the Department; Professor of Sociology. B.S., 
1957, M.S., 1960, Ph.D., 1963, Iowa State. 
PRESTEMON, DEAN R., • Associate Professor of Forestry. 
B.S., 1956, Iowa State; M.S., 1957, Minnesota; Ph.D., 1966, 
California. 
PROMNITZ, LAWRENCE C., • , Assistant Professor of For-
estry. B.S., 1967, Southern Illinois; MS., 1970, Ph.D., 
1972, Iowa State. 
PULSIFER, ALLEN H., Associate Professor of Chemical 
Engineering. B.A., 1958, Dartmouth; M.S., 1960, Ch.E., 
1961, Massachusetts Institute of Technology; Ph.D., 1965, 
Syracuse. 
PURSEY, DEREK L., Professor of Physics; Senior Phys-
icist, Ames Laboratory-USAEC. B.S., 1948, Ph.D., 1952, 
Glasgow (Scotland). 
QUINN, LOYD Y., Professor of Bacteriology. B.S. , 1941, 
M.S., 1947, Ph.D., 1950, Purdue. 
RAIKES, RONALD,* Assistant Professor of Economics. 
B.S., 1965, Iowa State; Ph.D., 1970, California. 
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RAMSEY, FRANK K., ·Professor of Veterinary Pathology 
and Head of the Department; Clarence Hartley Covault 
Distinguished Professor in Veterinary Medicine. B.S., 1936, 
Northern State Teachers; M.S., 1940, Montana; D.V.M., 
1946, Ph.D., 1955, Iowa State. 
RANDALL, VIRGINIA W.,* Assistant Professor of Child 
Development. B.S., 1934, Illinois; M.S., 1935, Iowa State; 
M.A., 1964, Ph.D., 1972, Northern Illinois. 
RAWSON, DON C., * Assistant Professor of History. B.S., 
1958, M.A., 1966, Kansas; Ph.D., 1971, Washington. 
READ, ALVIN A., Professor of Electrical Engineering. 
B.S., 1949, M.S., 1952, Ph.D., 1960, Iowa State. 
REBERS, PAUL A., Associate Professor of Biochemistry. 
B.S., 1944, M.S., 1946, Ph.D., 1953, Minnesota. 
REDICK, RONALD L., * Assistant Professor of Education. 
B.S., 1963, Ashland; M.A., 1964, Ph.D., 1969, Ohio State. 
REDMOND, JAMES R., Professor of Zoology and Ento-
mology. B.S., 1949, Cincinnati; Ph.D., 1954, California. 
REECE, WILLIAM O.,* Professor of Veterinary Physiology 
and Pharmacology. D.V.M., 1954, Ph.D., 1965, Iowa State. 
REED, RAYMOND D.,* Professor of Architecture. B.Arch., 
1953, Tulane; M.Arch., 1958, Harvard. 
REID, JAMES P., * Professor of Physical Education for Men 
and Head of the Department. B.S., 1950, M.A., 1952, 
Michigan State; Ed.D., 1970, Stanford. 
REINBOLD, GEORGE W., Professor of Food Technology; 
Professor of Bacteriology. B.S., 1942, Pennsylvania State; 
M.S., 1947, Ph.D, 1949, Illinois. 
RICHARDS, ROBERT 0., * Assistant Professor of Sociology. 
B.S., 1957, Ohio (Athens); M.A., 1959, Michigan; Ph.D., 
1970, Michigan State. 
RICHTER, WARD R.,* Associate Professor of Veterinary 
Pathology. D.V.M., 1955, M.S., 1962, Iowa State. 
RIECKEN, FRANK F., Professor of Agronomy. B.Sc., 1930, 
M.Sc., 1934, Saskatchewan (Canada); Ph.D , 1941, Illinois. 
RILEY, WILLIAM F., Professor of Engineering Mechanics. 
B.S.M.E, 1951, Carnegie Institute of Technology; M.S., 
1958, Illinois Institute of Technology. 
RINGHAM, MICHAEL R., * Assistant Professor of Nuclear 
Engineering. B.S., 1966, M.S., 1968, Ph.D., 1969, Iowa 
State. 
ROBB, DAVID D.,* Professor of Electrical Engineering. 
B.S., 1943, M.S., 1948, Ph.D., 1964, Kansas. 
ROBERTS, DONALD M., Professor of Nuclear Engineering. 
B.S., 1945, Alberta (Canada); M.S., 1949, Ph.D., 1953, 
Purdue. 
ROBERTSON, DONALD S., Professor of Genetics. A.B., 
1947, Stanford; Ph.D., 1951, California Institute of Tech-
nology. 
. ROBINSON, .WILLIAM S., * Assistant Professor of Philos-
ophy. A.B., 1962, Yale; Ph.D., 1966, Indiana. 
ROBYT, JOHN F., Assistant Professor of Biochemistry. 
B.S., 1958, St. Louis; Ph.D., 1962, Iowa State. 
RODERUCK, CHARLOTTE E., Professor of Food and 
Nutrition; Mary B. Welch Distinguished Professor in Home 
Economics; Assistant Dean of the Graduate College. B.S., 
1940, Pittsburgh; M.S., 1942, Washington State; Ph.D., 
1949, Iowa. 
ROGERS, DAVID L.,* Assistant Professor of Sociology. 
B.S., 1963, M.S., 1964, Utah State; Ph.D, 1968, Wisconsin. 
ROGGE, THOMAS R., Associate Professor of Engineering 
Mechanics. B.S.~ 1958, M.S., 1961, Ph.D., 1964, Iowa State. 
RO HACH, ALFRED F., Associate Professor of Nuclear 
Engineering. B.S., 1959, MS., 1961, Ph.D., 1963, Iowa 
State. 
ROSAUER, ELMER A.,* Associate Professor of Ceramic 
Engineering. B.Sc., 1953, Purdue; Dr.rer.nat., 1957, Bonn 
(Germany). 
ROSE, DIETMAR W., * Assistant Professor of Forestry. 
Diploma, 1968, Univ. Freiburg (W. Germany); Ph.D., 1972, 
Wisconsin. 
ROSEWELL, PAUL T., * Associate Professor of Education. 
B.S., 1949, M.Ed., 1960, Ed.D., 1965, Ne!>raska. 
*Indicates Associate Member. 
ROSS, D~NN~ K.'. Assistant Professor of Physics. B.S., -
1964, California Institute of Technology; Ph.D 1968 Stan--
ford. ., ' 
ROSS, RICH;ARD F., .P.rofessor of. Veterinary Microbiology 
and Preventive Med1cme. Veterinary Medical Research 
S
institute. D.V.M., 1959, M.S., 1960, Ph.D., 1965, Iowa 
tate. 
ROUGVIE, MALCOLM A, Associate Professor of Bio-
physics. B.S., 1951, MS., 1951, Ph.D., 1954, Massachu-
setts Institute of Technology. 
ROWLEY, WAYNE A., Associate Professor of Zoology and 
Entomology. B.S., 1960, M.S., 1962, Utah State; Ph.D, 
1965, Washington State. 
ROY, CHALMER J, Professor of Geology; Dean Emeritus 
of the College of Sciences and Humanities. B.A., 1929, 
M.A., 1930, Missouri; A.M., 1933, Ph.D., 1936, Harvard. 
RUDOLPH, WILLIAM B., * Assistant Professor of Math-
ematics; Assistant Professor of Education. B.A., 1960, 
Bethany (West Virginia); M.S., 1965, Ph.D., 1969, Purdue. 
RUEDENBERG,KLAUS, Professor of Chemistry; Professor 
of Physics; Senior Scientist, Ames Laboratory-USAEC. 
A~itur., 1938, Gymnasium, Bielefeld (Germany); M.S., 1944, 
Fribourg (Switzerland); Ph.D., -1950, Zurich (Switzerland). 
RUMOLD, RAINER R.,* Assistant Professor of Foreign 
Languages. B.A., 1968, New Mexico; M.A., 1969, Ph.D., 
1971, Stanford. 
RUNYAN, THORA · J.,* Assistant Professor of Food and 
Nutrition. B.S., 1961, Idaho; D.Sc., 1968, Harvard. 
RUNYAN, WILLIAM S., * Assistant Professor of Food and 
Nutrition. B.S., 1960, M.S., 1962, Idaho; D.Sc., 1968, 
Harvard. 
RUSSELL, GLEN A., Professor of Chemistry; Distinguished 
Professor in Sciences and Humanities. B.Ch.E., 1947, M.S., 
1948, Rensselaer; Ph.D., 1951, Purdue. 
RUSSELL, WALLACE A., Professor of Psychology and 
Dean of Sciences and Humanities. B.S., 1944, M.A., 1947, 
New Hampshire; Ph.D., 1949, Iowa. 
RUSSELL, WILBERT A., Professor of Plant Breeding. 
B.S.A., 1942, Manitoba (Canada); M.S., 1947, Ph.D., 1952, 
Minnesota. 
SADANAGA, KIYOSHI, Professor of Genetics. B.S., 1942, 
Hawaii; M.S., 1951, Ph.D., 1955, Iowa State. 
SAMUELS, ROBERT L., * Associate Professor of Electrical 
Engineering. B.S., 1959, M.S., 1960, Ph.D., 1963, Iowa 
State. 
SANDEEN, C. ARTHUR.,* Associate Professor of Educa-
tion; Dean of Students. B.A., 1960, Miami (Ohio); M.A., 
1962, Ph.D., 1965, Michigan State. 
SANDERS, WALLACE W., JR., Professor of Civil Engineer-
ing. B.C.E., 1955, Louisville; M.S., 1957, Ph.D., 1960, 
Illinois . 
SANDERSON, DONALD E., Professor of Mathematics. 
B.A., 1949, Cornell College; M.S., 1951, California Institute 
of Technology; PhD., 1953, Wisconsin. 
SAUL, ROBERT A,• , Associate Professor of Agricultural 
Engineering. B.S., 1950, California (Los Angeles); MS., 
1960, Iowa State. 
SCHAFER, ROBERT B., *. Assistant Professor of Sociology. 
B.S., 1965, Utah; MS., 1967, Iowa State; Ph.D., 1971, 
Pennsylvania State. · 
SCHICK, WILLIAM C, JR,* Assistant Professor of Physics; 
Associate Physicist, Ames Laboratory- USAEC. S.B., 1960, 
Ph.D., 1966, Massachusetts Institute of Technology. 
SCHLOERKE, WALLACE C., * Professor of Education; 
Coordinator, Student Te.aching. A.B., 1947, M.S., 1950, 
Ed. Spec., 1962, Ed.D., 1964, Michigan. 
SCHMERR, LESTER W., * Assistant Professor of Engi-
neering Mechanics. B.S., 1965, Massachusetts Institute of 
Technology; Ph.D., 1970, Illinois Institute of Technology. 
SCHOLTES, WAYNE H., Professor of Agronomy; Professor 
of Forestry. B.S., 1939, Ph.D., 1951, Iowa State; M.F., 
1940, Duke. 
SCHUSTER, DONALD H., Professor of Psychology; Pro-
fessor of Computer Science. B.S., 1949, Ohio; M.A., 1953, 
Minnesota; Ph.D., 1961, Sou_thern California. 
SCHWARTZ, JAMES W., Professor of Journalism and Mass 
Communication and Head of the Department. B.S., 1941, 
M.S., 1960, Iowa State. 
SCHWENK; LILLIAN C ,* Associate Professor of Educa-
tion. B.A., 1947, Iowa; M.S., 1962, Ph.D., 1966, Iowa State. 
SCHWIEDER, ELMER W., * Associate Professor of Family 
Environment; Associate Professor of Sociology. B.A., 1955, 
Dakota Wesleyan; M.S.W., 1957, Denver; Ph.D., 1966, 
Iowa State. 
SCOTT, A. DUNCAN, Professor of Agronomy. B.S.A. , 
1943, Saskatchewan (Canada); Ph.D., 1949, Cornell. 
SCOTT, J.T.,* Professor of Economics. B.A., 1949, Lou-
isiana Polytechnic; M.B.A., 1952, Arkansas; Ph.D. , 1957, 
Iowa State. 
SCOTT, NORMAN A., * Assistant Professor of Psychology 
and Counseling Psychologist, Student Counseling Service. 
B.S., 1965, Buckness; M.A., 1967, Temple; Ph.D., 1971, 
Maryland. 
SCOTT, TOM E., Associate Professor of Metallurgy; Metal-
lurgist, Ames Laboratory- USAEC. B. S. , 1956, MS., 1958, 
Ph.D., 1962, Case. 
SCOTT, THOMAS M., * Associate Professor of Electrical 
Engineering. B.S., 1953, Maryland; M.S., 1958, Ph.D., 
1962, Wisconsin. 
SCOUTEN, DONALD C., *Associate Professor of Electrical 
Engineering. B.S., 1958, M.S., 1960, Oklahoma State; 
Ph.D., 1963, Iowa State. 
SCRUGGS, M. MARGUERITE, Professor of Home Eco-
nomics Education; Associate Dean of the College of Home 
Economics. B.S., 1941, M.S., 1946, Oklahoma State; Ph.D., 
1959, Iowa State. 
SEAGRAVE, RICHARD C., Professor of Chemical Engi-
neering. B.S., 1957, Rhode Island; M.S., 1959, Ph.D., 1961, 
Iowa State. 
SEATON, VAUGHN A.,* ProfessorofVeterinaryPathology; 
Head, Veterinary Medical Diagnostic Laboratory. B.S., 
D.V.M., 1954, Kansas State; M.S., 1957, Iowa State. 
SEIFERT, GEORGE, Professor of Mathematics. AB., 1942, 
New York State Teachers; MA, 1948, Ph.D., 1950, Cor-
nell 
SEIFERT, KARL E., Professor of Geology. B. S., 1956, 
Bowling Green; MS., 1959, Ph.D., 1963, Wisconsin. 
SELF, RL, Professor of Animal Husbandry; Professor in 
Charge of Outlying Experimental Farms. B. S., 1942, Texas 
A and M; MS., 1950, Texas Technological; Ph.D., 1954, 
Wisconsin. 
SENDLEIN, LYLE V.A.,* Professor of Geophysics. B.S., 
1958,A.M., 1960, Washington University; Ph.D., 1964, Iowa 
State. 
SENGUPTA, JATI K., Professor of Economics; Professor 
of Statistics. B.A. , 1953, M.A., 1955, Calcutta (India); 
Ph.D., 1962, Iowa State. 
SEROVY, GEORGE K., Professor of Mechanical Engineer-
ing; Assistant Director, Engineering Research Institute. 
B.S., 1948, M.S., 1950, Ph.D., 1958, Iowa State. 
SEVERSIKE, LEVERNE K.,* Assistant Professor of Aero-
space Engineering. B.S., 1958, M.S., 1961, Ph.D., 1964, 
Iowa State. 
SHANK, WESLEY I.,* Associate Professor of Architecture. 
B.A., 1951, California; M.Arch., 1965, McGill. 
SHARLIN, HAROLD ISSADORE, Professor - of History. 
B.S., 1948, Drexel; M.A., 1953, Columbia; Ph.D., 1958, 
Pennsylvania. 
SHAW, KENNETH C.,* Assistant Professor of Zoology and 
Entomology. B.S., 1954, Cincinnati; M.S., 1958, Ph.D ., 
1966, Michigan. 
SHAW, ROBERT H., Professor of Climatology. B.S., 1941, 
M.S., 1942, Ph.D., 1949, Io;wa State. 
SHEELER, JOHN B., Associate Professor of Civil Engi-
neering; Associate Professor of Chemical Engineering. B.S., 
1950, Ph.D., 1956, Iowa State. 
SHELLEY, JACK, Professor of J ournalism and Mass Com-
munication. B.J., 1935, Missouri. 
SHERICK, ALBERT M., *Associate Professor of Education. 
B.S., 1952, M.S., 1955, Iowa State. 
SHERWOOD, CHARLES H., * Associate Professor of Hor-
ticulture. B.S., 1939, Iowa State; M.S., 1941, Ohio State; 
Ph.D , 1957, Michigan State. 
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SHIBLES, RICHARD M, Professor of Agronomy. B.S., 
1956, Maine; M.S., 1958, Ph.D., 1961, Cornell. 
SHRADER, WILLIAM D., Professor of Agronomy. B.S., 
1935, M.A., 1941, Missouri; Ph.D., 1953, Iowa State. 
SHUCK, FRANK 0., Associate Professor of Chemical Engi-
neering; Engineer, Ames Laboratory-USAEC. B.S., 1958, 
M.S., 1960, Ph D., 1962, Carnegie. 
SILVERSTON, STEFAN M., * Assistant Professor of Com-
puter Science; Assistant Professor of Mathematics. B,S., 
1957, Wayne State; M.S., 1959, Michigan; Ph.D., 1970, 
Purdue. 
SIMONS, MARR D., Professor of Plant Pathology. B.S., 
1949, M.S., 1950, Utah State; Ph.D., 1952, Iowa State. 
SIMS, JOHN A.,* Professor of Animal Science; Professor 
of Dairy Science. B.S., 1940, West Virginia; M.S., 1941, 
Ph.D., 1962, Iowa State. 
SINATRA, JAMES B.,* Associate Professor of Landscape 
Architecture. B.L.A., 1964, Georgia; M.L.A., 1966, Pennsyl-
vania. 
SINHA, SUNIL K., Associate Professor of Physics; Phys-
icist, Ames Laboratory-USAEC. B.A., 1960, Ph.D., 1964, 
Cambridge (England). 
SKADBERG, J. MARVIN.,* Associate Professor of Eco-
nomics. B.S., 1951, M.S., 1959, North Dakota State; Ph.D., 
1964, Iowa State. 
SKOLD, BERNARD H.,* Associate Professor of Veteri-
nary Anatomy and Histology. D.V.M., 1942, M.S., 1956, 
Colorado State; Ph.D., 1962, Iowa State. 
SLATER, BERNARD J.,* Associate Professor of Archi-
tecture. B.Arch., 1946, Notre Dame; M.S., 1953, Iowa 
State. 
SMALL, GERALD J., Assistant Professor of Chemistry; 
Associate Chemist, Ames Laboratory-USAEC. B.Sc., 1963, 
British Columbia (Canada); Ph.D., 1967, Pennsylvania. 
SMAY, TERRY A., Associate Professor of Electrical Engi-
neering. B.S., 1957, M.S., 1959, Ph.D.,, 1962, Iowa State. 
SMITH, CLIFFORD E., * Associate Professor of Industrial 
Engineering. B.S., 1949, M.S., 1958, Ph.D., 1964, Iowa 
State. 
SMITH, FREDERICK G., Professor of Botany and Plant 
Pa~hology and Head of the Depart~ent. B.S . 1939, 
Chicago; M.S., 1941, Ph.D., 1943, W1sconsm. 
SMITH, GERALD W., Professor of Industrial Engineering. 
B.S., 1952, M.S., 1958, Ph.D., 1961, Iowa State. 
SMITH, JOHN F., Professor of Metallurgy; Senior Metal-
lurgist, Ames Laboratory-USAEC. B.A., 1948, Missouri 
(Kansas City); Ph.D., 1953, Iowa State. 
SMITH, L. GLENN, Associate Professor of Education. 
B.S., 1960, Abilene Christian; M.S., 1963, Trinity Uni-
versity; Ph.D., 1967, Oklahoma. 
SMITH, RICHARD J., *Assistant Professor of Agricultural 
Engineering. B.Sc., 1962, King's College (London); M.S., 
1967, Ph.D., 1971, Iowa State. 
SNYDER, HARRY E., Professor of Food Technology; Pro-
fessor of Biochemistry. A.B., 1951, California (Berkeley); 
Ph.D., 1959, California (Davis). 
SODERHOLM, LEO H.,* Associate Professor of Agricul-
tural Engineering. B.S.E.E., 1949, M.S.E.E., 1953, Neb-
raska; Ph.D., 1971, Iowa State. 
SOLOMON, TED J.,* Associate Professor of Philosophy. 
B.A., 1954, Macalester; S.T.B., 1957, Boston University; 
M.A., 1961, Ph.D., 1966, Chicago. 
SOTO, OSVALDO N., * Professor of Foreign Languages. 
Bach.Let., 1946, Col. d. 1. Salle (Cuba); Dr. en D., 1951, 
Habana (Cuba). 
SPANGLER, MERLING., Professor of Civil Engineering. 
B.S., 1919, C.E., 1926, M.S., 1928, Iowa State. 
SPEDDING, FRANK R, Professor Emeritus of Chemistry; 
Professor Emeritus of Metallurgy; Professor Emeritus of 
Physics; Distinguished Professor in Sciences and Human-
ities; Principal Scientist, Ames Laboratory-USAEC. B. S., 
1925, MS., 1926, D.Sci, 1949, Michigan; Ph.D., 1929, 
California; LLD., 1946, Drake; D. Sc., 1956, Case. 
SPEER, JOHN F., * Associate Professor of English. A.B., 
1946, A.M., 1947, Oregon; Ph.D., 1950, Chicago. 
SPEER, VAUGHN C., Professor of Animal Science. B.S., 
1949, M.S., 1951, Ph.D., 1957, Iowa State. 
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SPOSITO, VINCENT A.,• Assistant Professor of Statistics. 
B.A., 1965, Sacramento State; M.S., 1968, Ph.D., 1970, 
Iowa State. 
SPRAGUE, RICHARD H., * Associate Professor of Mathe-
matics . B.S. , 1949, Maryville; M.A., 1952, Ph.D. , 1961 , 
Kentucky. 
STANFORD, JOHN L., Associate Professor of Physics; 
Physicist, Ames Laboratory-USAEC. B.S., 1960, Texas; 
Ph.D., 1965, Maryland. 
STANIFORTH, DAVID W. , Professor of Botany; Professor 
of Agronomy. B.S.A., 1944, M.Sc., 1946, Saskatchewan 
(Canada); Ph.D. , 1949, Iowa State. 
STARLEAF, DENNIS · R. , Professor of Economics. A.B. , 
1959, M.A., 1960, California; Ph.D., 1967, Vanderbilt. 
ST ASSIS, CONSTANTINE,• Assistant Professor of Physics; 
Associate Physicist, Ames Laboratory-USAEC. M.S., 1961, 
Ecole Polytechnique, Lausanne (Switzerland); Ph.D., 1970, 
Massachusetts Institute of Technology. 
STEINER, ANNE K., Professor of Mathematics. A.B ., 
1958, M.A. , 1963, Missouri; Ph.D., 1965, New Mexico. 
STEINER; EUGENE F., Professor of Mathematics. B·.S., 
1954, Missouri (Rolla); M.A., 1960, Ph.D., 1963, Missouri 
(Columbia ). 
STEPHENSON, DAVID T.,* Associate Professor of Elec-
trical Engineering. B.S. , 1958, Washington State; M.S., 
1962, Ph.D., 1965, Illinois. 
STEPHENSON, JAMES A., Professor of Economics. B.A. , 
1960, Wittenberg; M.A., 1964, Ph.D., 1965, California. 
STEVENS, JOHN D., • Associate Professor of Chemical 
Engineering; Associate Professor of Computer Science. 
B.S., 1960, Clarkson; Ph.D., 1965, Michigan State. 
STEVENSON, F. DEE, Associate Professor of Chemical 
Engineering; Engineer, Ames Laboratory-USAEC. B.S., 
1955, Utah; Ph.D., 1962, Oregon State. 
STEWART, CECIL R., * Associate Professor of Botany. 
B.S., 1958, Illinois; M.S., 1963, Ph.D., 1967, Cornell. 
STEW ART, ROBERT M., JR., Professor of Computer Science 
and Chairman of the Department; Professor of Electrical 
Engineering; Professor of Physics; Senior Physicist, Insti-
tute for Atomic Research; Associate Director, Computation 
Center. B.S., 1945, Ph.D., 1954, Iowa State. 
Sl'OCKDALE, DAHLIA A.,• Assistant Professor of Child 
Development B.A, 1953, Northern lowa; MS., 1968,Ph.D., 
1972, Iowa State. 
SI'OCKDALE, HAROLD J., *Associate Professor of Zoology 
and Entomology. B.S. , 1958, MS., 1959, Ph.D., 1964, Iowa 
State. 
STONE, VERNON F.,* Professor of Architecture. B.Arch. , 
1948, Washington (St. Louis ). 
STRAIN, JAMES R., * Professor of Economics. B.S., 1950, 
M.S., 1955, Purdue; Ph.D. , 1957, Oregon State. 
STRAWN, GEORGE O.,* Assistant Professor of Mathe-
matics; Assistant Professor of Computer Science. B..A., 
1962, Cornell College; Ph.D., 1969, Iowa State. 
STROMER, MARVIN H., Associate Professor of Animal 
Science; Associate Professor of Food Technology. B.S. , 
1959, Ph.D., 1966, Iowa State. 
SUKHATME, BALKRISHNA V., Professor of Statistics. 
A.B., 1945, M.A., 1947, Delhi (India ); Ph.D., 1955, Cal-
ifornia (Berkeley). 
SUKHATME, SHASHIKALA B.,• Assistant Professor of 
Statistics. B.Sc., 1953, B.Sc. , (Hons. ) 1954, M.Sc., 1955, 
Poona (India'); Ph.D., 1960, Michigan State. 
SUN, CHANG-TSAN, Associate Professor of Engineering 
Mechanics. B.S., 1953, Taiwan; M.S., 1960, Stevens; Dr. 
Eng., 1964, Yale. 
SVEC, HARRY J., Professor of Chemistry; Assistant Div-
ision Chief, Ames Laboratory-USAEC. B.S., 1941, John 
Carroll; Ph.D., 1950, Iowa State. 
SWENSON, CLAYTON A., Professor of Physics; Senior 
Physicist, Ames Laboratory-USAEC. B.S. , 1944, Harvard; 
Ph.D., 1949, Oxford (England). 
SWENSON, MELVIN J. , Professor of Veterinary Physiology 
and Pharmacology, and Head of the Department. D.V.M. , 
1943, Kansas State; M.S. , 1947, Ph.D., 1950, Iowa State. 
*Indicates Associate Member. 
SWIFT, CURRAN S., * Assistant Professor of Electrical 
Engineering. B.S., 1962, M.S., 1964, Ph.D., 1968, Iowa 
State. 
SWITZER, WILLIAM P, Professor of Veterinary Micro-
biology and Preventive Medicine, Veterinary Medical Re-
search Institute. D.V.M., 1948, ·· Texas A and M; M.S., 
1951, Ph.D , 1954, Iowa State. 
TABATABAI, M. ALI,* Assistant Professor of Agronomy. 
B.S., 1958, Baghdad (Iraq); MS., 1960, Oklahoma State; 
Ph.D., 1965, Iowa State. 
TAIT, JOHN L ,* Assistant Professor of Sociology. B. S., 
1956, Pennsylvania State; MS., 1964, Ph.D., 1970, Iowa 
State. 
TAKLE, EUGENE S. ,• Assistant Professor of Climatology; 
Assistant Professor in Meteorology. B.A., 1966, Luther; 
Ph.D. , 1971, Iowa State. 
TALBERT, WILLARD- L., JR., Professor of Physics; Senior 
Physicist, Ames Laboratory-USAEC. B.A., 1954, Colorado; 
Ph.D., 1960, Iowa State. 
TALBOT, ROSS B., Professor of Political Science. B.A., 
1941, Illinois Wesleyan; M.A., 1949, Ph.D., 1953, Chicago. 
TANNEHILL, JOHN C., • AssistantProfessorofAerospace 
Engineering. B.S., 1965, M.S., 1967, Ph.D., 1969, Iowa 
State. 
TAUBER, OSCAR E ., Professor of Zoology and Entomology 
and Chairman of the Department; Distinguished Professor 
of Sciences and Humanities. B.S., 1930, James Millikin; 
M.S., 1932, Ph.D., 1935, Iowa State. 
TAYLOR, HOWARD M. , Associate Professor of Agronomy. 
B.S., 1949, Texas Technological; Ph.D., 1957, California 
(Davis ). 
TETERS, BARBARA J., Professor of Political Science. B.A., 
1946, Michigan; M.A., 1949, Ph.D., 1955, Washington. 
THOGMARTIN, C-L YDE 0 . , * Assistant Professor of For-
eign Languages. B.A., 1962, M.A., 1964,° Kansas; M.A., 
1966, Ph.D., 1970, Michigan. 
THOMAS,JAMES A.,• AssistantProfessorofBiochemistry. 
B.A., 1960, St. Olaf; M.S., 1963, Ph.D., 1967, Wisconsin. 
THOMAS, REX A., • Assistant Professor of Computer Sci-
ence; Assistant Professor of Education. B.A., 1955, Iowa; 
M.A., 1961, Northern Iowa; Ph.D., 1970, Iowa State. 
THOMAS, ROBERT W., * Professor of Economics, B.A., 
1948, Iowa; M.A. , 1951, New Mexico; Ph.D., 1962, Iowa 
Stat e. 
THOMAS, VIRGINIA F., * Associate Professor of Home 
Economics Education. B.S., 1936, West Virginia State; 
M.S., 1949, West Virginia; Ph.D., 1965, Ohio State. 
THOMPSON, LOUIS M., Professor of Agronomy; Associate 
Dean of the College of Agriculture. B.S., 1935, Texas A 
and M; M.S., 1947, Ph.D., 1950, Iowa State. 
THOMPSON, WILLIAM H., Professor of Industrial Admini-
stration and Chairman of the Department. B.S., 1934, 
Pennsylvania State; M.S., 1939, Syracuse; Ph.D., 1948, 
Iowa State. 
THOMSON, GEORGE W., • Professor of Forestry. B.S., 
1943, M.S., 1947, Ph.D., 1956, Iowa State. 
THORBECKE, ERIK, Professor of Economics. 1949, Nether-
lands School of Economics; Ph.D., 1957, California. 
TIFFANY, LOIS H., Professor of Botany. B.S., 1945, M.S., 
1947, Ph.D., 1950, Iowa State. 
TIMMONS, JOHN F., Professor of Economics; Charles F. 
Curtiss Distinguished Professor in Agriculture. B..S . , 1938, 
M.A., 1939, Missouri; Ph.D., 1945, Wisconsin. 
TIPTON, CARL L., Associate Professor of Biochemistry. 
B.S., 1954, M.S., 1957, Nebraska; Ph.D., 1961, Illinois. 
TONDRA, RICHARD J., • Assistant Professor of Mathe-
matics. B.S., 1965, Notre Dame; M.S., 1966, Ph.D., 1968, 
Michigan State. 
TOPEL, DAVID G., • Associate Professor of Animal Sci-
ence; Associate Professor of Food Technology. B.S. , 1960, 
Wisconsin; M.S. , 1962, Kansas State; Ph.D., 1965,Michigan 
State. 
TOWN, GEORGE R., Professor of Electrical Engineering; 
Dean Emeritus of the College of Engineering. E.E., 1926, 
D. Engr., 1929, Rensselaer. 
TOWNSEND, CHARLES L., • Professor of Electrical Engi-
neering. B.S., 1953, Oklahoma; M.S. , 1957, Ph.D., 1963, 
Iowa State. 
TRAHAN()VSKY, WALTER S., Associate Professor of 
Chemistry. B.S., 1960, Franklin and Marshall; Ph.D., 1963, 
Massachusetts Institute of Technology. 
TRAYLOR, JOSEPH G., • Assistant Professor of Physics; 
Associate Physicist, Ames Laboratory-USAEC. B.S., 1964, 
Asbury; Ph.D., 1971, Tennessee. 
TRENKLE, ALLEN H., Professor of Animal Science. B.S., 
1956, Nebraska; M.S., 1958, Ph.D., 1960, Iowa State. 
TRISKA, C.J., • Professor of Electrical Engineering. B.S., 
1950, M.S., 1956, Ph.D., 1961, Iowa State. 
TRIVEDI, ROHIT K., Associate Professor of Metallurgy; 
Metallurgist, Ames Laboratory-USAEC. B. Tech., 1960, 
Indian Institute of Technology (India); M.S., 1964, Ph.D., 
1966, Carnegie Institute of Technology. 
TROEH, FREDERICK R., -. Associate Professor of Agron-
omy. B.S., 1951, M.S., 1952, Idaho; Ph.D., 1963, Cornell. 
TSAI, FRANK Y., • Assistant Professor of Engineering 
Mechanics. B.S., 1955, National Taiwan; M.S., 1960, Ph.D., 
1968, Minnesota. 
TSAI, YU-MIN, Associate Professor of Engineering Mech-
anics. Diploma, 1957, Taipei Institute of Technology (Tai-
wan); Sc.M., 1962, Tennessee; Sc.M., 1964, Ph.D., 1967, 
Brown. 
TSAO, GEORGE T., Professor of Chemical Engineering. 
B.S., 1953, National Taiwan; M.S., 1956, Florida; Ph.D., 
1960, Michigan. 
TURNAGE, THOMAS W., Professor of Psychology and 
Head of the Department. B.A., 1958, Ph.D., 1962, Cali-
fornia (Berkeley). 
ULMER, MARTIN J., Professor of Zoology and Entomol-
ogy; Associate Dean, Graduate College. B.S., 1942, M.S., 
1943, Ph.D., 1950, Michigan. 
ULRICHSON, DEAN L., • Assistant Professor of Chemical 
Engineering; Assistant Professor ?f c;omputer Science. B.S., 
1962, Nebraska; M.S., 1963, Illin01s; Ph.D., 1970, Iowa 
State. 
UNDERHILL, WILLIAM R., Professor of Speech and Chair-
man of the Department. A.B., 1946, Manchester; M.A., 
1947, Ph.D., 1955, Northwestern. 
V ALFELLS, AG UST,• Associate Professor of Nuclear Engi-
neering. B.Eng., 1957, McGill; S.M, 1959, Institute of 
Technology; MS., 1960, Ph.D., 1962, Iowa State. 
VAN DE WETERING, HYLKE, • Associate Professor of 
Economics. B.Sc., 1959, M.A., 1961, McGill (Canada); 
Ph.D., 1964, Iowa State. 
VAN GELDER~ GARY A., Associate Professor of Veteri-
nary Pathology, Veterinary Medical Diagnostic Laboratory 
and Biomedical Engineering. D.V.M, 1965, MS., 1967, 
Ph.D., 1969, Iowa State. 
VAN ITEN, RICHARD J., Professor of Philosophy and 
Chairman of the Department. B.A., 1957, Dubuque; M.A., 
1961, Ph.D.,1964, Iowa. 
VAN METER, WILLIAM G., Associate Professor of Vet-
erinary Phys_iology and Pharmacology. A.B., 1955, Knox; 
B.S., 1963, Drake; Ph.D~, 1970, Loyola (Chicago). 
VAUGHAN, HARRY C., • Assistant Professor of Agron-
omy; Assistant Professor of Meteorology; Associate, In-
stitute for Atomic Research. B.S., 1955, Florida State; 
M.S .. 1963, Iowa State. 
VERHOEVEN, .JOHN D., Professor of Metallurgy; Senior 
Metallurgist, Ames Laboratory-USAEC. B.S., 1957, MS. , 
1959, Ph.D., 1963, Michigan 
VERKADE, JOHN G., Professor of Chemistry. B.S., 1956, 
Ph.D., 1960, Illinois; M.A., 1957, Harvard. 
VETTER, RICHARD L., Associate Professor of Animal 
Science. B.S., 1953, M.S., 1957, Illinois; Ph.D., 1960, Wis-
consin. -
VILES, JOSEPH M., • Assistant Professor of Zoology. 
B.A., 1965, Rice; M.S., 1968, Ph.D., 1969, Tulane. 
VINOGRADE, BERNARD, Professor of Mathematics. B.S., 
1937, City College (CUNY); M.A., 1940, Ph.D., 1942, 
Michigan. 
VOIGT, ADOLF F., Professor of Chemistry; Assistant Direc-
tor and Reactor Division Chief, Ames _Laboratory-USAEC. 
B.A., 1935, Pomona; M.A., 1936, Claremont; Ph.D., 1941, 
Michigan. 
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VOLKER, ROGER P., • Associate Professor of Education. 
B.S., 1956, M.S., 1963, Ph.D., 1970, Iowa State. 
VONDRA, CARL F., Professor of Geology. B.S., 1956, 
M.S., 1958, PhD., 1963, Nebraska. 
VON WITTICH, BARBARA, * Assistant Professor in For-
eign Languages. B.~., 1958, M.S.,_ 1961, Ph.D., 1972, Iowa 
State; M.A., 1970, Middlebury. 
VOSS, REGIS D., • Professor of Agronomy. B.S., 1952, 
M.S., 1960, Ph.D., 1962, Iowa State. 
WAGNER, WILLIAM C., Associate Professor of Veterinary 
Physiology and Pharmacology, Veterinary Medical Research 
Institute. D.V.M., 1956, Ph.D., 1968, Cornell. 
WALKER, ALBERT L., Professor of English. B.A., 1929, 
Park; M.A., 1930, Ph.D., 1936, Iowa. 
WALKER, HOMER W., Professor of Food Technology. 
B.S., 1951, Pennsylvania State; M.S., 1953, Ph.D., 1955, 
Wisconsin. 
WALKUP, JOSEPH K., Professor of Industrial Engineering 
and Head of the Department. A.B., B.M.E., 1932, I.E., 
1941, Ohio State. 
WALLIN, JACK R., Professor of Plant Pathology. B.S., 
1939, Ph.D., 1944, Iowa State. 
WARMAN, ROY E., Professor of Psychology; Director, 
Student Counselinf Service. A.B., 1949, West Virginia; 
M.A., 1950, Ph.D., 958, Ohio State. 
WARNER, CAROL M., * Instructor in Biochemistry. B.A., 
1966, Queens; Ph.D., 1970, University of California, Los 
Angeles. 
WARNER, PHILIP M., * Instructor in Chemistry. B.A., 
1966, Columbia; Ph.D., 1970, California, Los Angeles. 
WARNING, MARGARET C., Professor of Textiles and 
Clothing and Head of the Department; Professor of So-
ciology. B.A., 1936, Morningside; B.S., 1944, M.A., 1945, 
Washington; Ph.D , 1956, Michigan State. 
WARREN, RICHARD D., Professor of Sociology; Professor 
of Statistics. B.S., 1952, M.S., 1960, Ph.D., 1965, Iowa 
State. 
WASS, WALLACE M., Professor of Veterinary Clinical 
Sciences and Head of the Department. D. V .M., 1953, Ph.D., 
1961, Minnesota. 
WATSON, CLAIR B., Professor of Applied Art and Head 
of the Department. B.F.A., 1935, Nebraska; M.F.A., 1946, 
Colorado. 
WEAVER, JAMES F.,• Associate Professor of Speech. B.A., 
1963, North Texas State; M.S., 1964, Syracuse; Ph.D., 
1969, Michigan State. 
WEBB, JOHN R., Associate Professor of Agronomy. B.S., 
1940, M.S., 1942, West Virginia; -Ph.D., 1953, Purdue. 
WEBER, THOMAS A., Associate Professor of Physics. 
BS., 1956, De Paul; Ph.D., 1961, Notre Dame. 
WEBSTER, HENRY H., Professor of Forestry and Head 
of the Department. B.S., 1952, State University of New 
York (Syracuse); M.F., 1956, Ph.D., 1960, Michigan. 
WECHSLER, MONROE S., Professor of Metallurgy and 
Chairman of the Department; Chief, Metallurgy Division, 
Ames Laboratory-USAEC. B.S., 1944, City College of 
New York; A.M., 1950, Ph.D., 1953, Columbia. 
WEDIN, WALTER F., 1Profess.or of Agronomy. B.S., 1950, 
M.S., 1951, Ph.D., 1953, Wisconsin. 
WEIGLE, JACK L., Associate Professor of Horticulture. 
B.S., 1950, M.S., 1954, Purdue; Ph.D., 1956, Michigan 
State. 
WEISS, HARRY J., Professor of Engineering Mechanics. 
and Head of the Department; Professor of Mathematics. 
B.S., 1947, M.S., 1949, D.Sc., 1951, Carnegie Institute of 
Technology. 
WELLER, MILTON W., Professor of Zoology and Ento-
mology; Professor in Charge of Fisheries and Wildlife. 
A.B., 1951, M.A., 1954, Ph.D., 1956, Missouri. 
WELLS, HELEN L., • Associate Professor of Family En-
vironment. B.S.H.E., 1943, M.S., 1952, B.A., 1961, Ar-
kansas; Ph.D , 1958, Cornell. 
WELSHONS, WILLIAM J., Professor of Genetics and Head 
of the Department. A.B., 1949, M.A., 1952, Ph.D., 1954, 
California. 
WELTHA, DAVID A.,* Assistant Professor of Family En-
vironment. B.A., 1954, St. Olaf; M.A., 1957, Northern 
Iowa; Ph.D., 1969, Iowa State. 
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WENIG, ROBERT E., • Assistant Professor of Industrial 
Education. B.S., 1957, M.Ed., 1960, Bowling Green State; 
Ph.D., 1970, Ohio State. 
WESSEL, ROBERT I., * Associate Professor of Political 
Science. B.S., 1953, M.S., 1961, Iowa State; Ph.D., 1969, 
University of Minnesota. 
WHEELOCK, THOMAS D., Professor of Chemical Engi-
neering. B.S., 1949, Ph.D., 1958, Iowa State. 
WHITAKER, JAMES W., • Associate Professor of History. 
B.A., 1960, Oberlin; M.S., 1962, Ph.D., 1965, Wisconsin. 
WHITE, BERNARD J., • Assistant Professor of Biochem-
istry. B.S., 1958, Portland; M.A., 1961, Ph.D., 1963, Ore-
gon. 
WIENER, MERLE 0., • Associate Professor of Education. 
B.S., 1938, Northern Iowa; M.S., 1950, Iowa State. 
WIGGINS, CHARLES W., Associate Professor of Political 
Science. B.A., 1959, Iowa; M.A., 1963, Ph.D., 1964, Wash-
ington (St. Louis). 
WIJTING, JAN P., • Assistant Professor of Psychology. 
B.A., 1966, Bradley; Ph.D., 1970, Bowling Green. 
WILCOX, LESLIE D., * Assistant Professor of Sociology. 
B.A., 1958, Seattle Pacific; M.S., 1965, Ph.D., 1968, Col-
orado State. 
WILDER, DAVID R., Professor of Ceramic Engineering and 
Head of the Department; Division Chief, Ames Laboratory-
USAEC. B.S., 1951, M.S., 1952, Ph.D., 1958, Iowa State. 
WILDMAN, RUTH B., • Associate Professor of Botany. 
A.B., 1946, Mount Holyoke; M.S. , 1947, Illinois; Ph.D., 
1969, Iowa State. 
WILDMAN, WILLIAM C., Professor of Chemistry. A.B., 
1943, DePauw; M.S., 1947, Ph.D., 1949, Illinois. 
WILLET!', RICHARD M., • AssociateProfessorofElectrical 
Engineering. B.A., 1951, Iowa; M.S., 1956, Ph.D., 1966, 
Iowa State. 
WILLHAM, RICHARD L., Professor of Animal Science. 
B.S., 1954, Oklahoma State; M.S., 1955, Ph.D. , 1960, Iowa 
State. 
WILLIAMS, FRED D., • AssociateProfessorofBacteriology. 
B.A., 1960, M.S., 1962, Ph.D., 1964, Rutgers. 
WILLIAMS, STANLEY A., Associate Professor of Physics; 
Physicist, Ames Laboratory-USAEC. A.B., 1954, Nebraska 
Wesleyan; Ph.D., 1962, Rensselaer. 
WILSON, GEORGE P., JR., * Professor of Speech; Profes-
sor in Charge of Telecommunicative Arts. A.B., 1939, Guil-
ford; M.A. , 1941 , North Carolina; Ph.D., 1958, Columbia. 
WILT, ALAN F., • Assistant Professor of History. B.A., 
1959, DePauw; M.A., 1960, Ph.D., 1969, Michigan. 
WINAKOR, GEITEL, Professor of Textiles and Clothing. 
A.B., 1950, Illinois; M.S., 1951, Drexel; Ph.D., 1960, Iowa 
State. 
WING, LARRY D., • Associate Professor of Zoology and 
Entomology. B.S., 1958, M.S. , 1963, Ph.D., 1970, Idaho. 
WISNER, ROBERT N., •Assistant Professor of Economics. 
B.S., 1962, M.S. , 1964, Michigan State; Ph.D., 1967; Ten-
nessee. 
WOHN, FRED K., • Assistant Professor of Physics; Asso-
ciate Physicist, Ames Laboratory-USAEC. B.S., 1962, 
Louisiana State; M.S., 1964, Ph.D., 1967, Indiana. 
WOLANSKY, WILLIAM D. ,. Professor-in-Charge of Indus-
trial Education. B.S., 1958, Ed.D., 1968, Wayne State; 
M.A., 1962, San Jose State. 
WOLINS, LEROY, Professor of P11ychology; Professor of 
Statistics. B.A, 1951, MA, 1953, Ph.D., 1956, Ohio State. 
WOOD, JACK L, • Assistant Professor of Engineering 
Mechanics; Assistant Pro~essor of Biomedical En~eering. 
B.S., 1961, MS., 1964, Minnesota; Ph.D., 1969, Michigan 
WOOD; SHIRLEY J., • Assistant Professor of Physical 
Education for Women. B.S., 1957, M.S., 1959, Indiana; 
Ph.D., 1971;Illinois. 
*Indicates Associate Member. 
WOOLLEY, DONALD G., Professor of Agronomy. a.s., 
1951, M.S., 1956, Utah State; Ph.D., 1959, Iowa State. 
WRIGHT, CHARLES T., JR., Assistant Professor of Com-
puter Science; Senior Systems Analyst, Mathematics and 
Computer Science Division,, Ames Laboratory-USAEC. 
B.A., 1963, M.A., 1964, Southern Illinois; Ph.D., 1970, 
Iowa State. 
WRIGHT, FRED M., Professor of Mathematics. B.A., 1944, 
Denison; M.S., 1949, Ph.D., 1953, Northwestern. 
YARBROUGH,J.PAUL, *AssistantProfessorofJournalism 
and Mass Communication. B.S., 1960, Georgia; M.S., 1966, 
Ph.D., 1968, Iowa State. 
YARGER, DOUGLAS N., Associate Professor of Climatol-
ogy; Associate Professor of Meteorology; Associate, Institute 
for Atomic Research. B.S. , 1959, Iowa State; M.S., 1962, 
Ph.D., 1967, Arizona. 
YATES, NORRIS W., Professor of English. B.A., 1946, 
Oregon; M.A., 1947, Wisconsin; Ph.D., 1953, New York. 
YEUNG, EDWARDS., • Instructor in Chemistry; Assistant 
Chemist, Ames Laboratory-USAEC. A.B., 1968, Cornell; 
Ph.D., 1972, California (Berkeley). 
YOESTING, DEAN R., • Associate Professor of Sociology; 
Associate Professor of Forestry. B.S., 1961, M.S., 1963, 
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